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_ else is ignored. And for what is beyond, in shape of work 


‘PROF. FORSYTH ON MATHEMATICS. 


Pror. Forsytn’s presidential address to the Mathematical 
and Physical Section of the British. Association was devoted 
to establishing the dogma that pure mathematics should be 
studied for its own sake without regard to practical 
applications, He is not, however, quite so extreme as the 
Oxford professor who was in the habit of telling his 
students that the great beauty of a certain formule lay 
in the circumstance that it had no practical application, 
for Prof. Forsyth concedes that mathematicians in their 
investigations are, to a certain extent, guided by the 
possibility of practical issues, bat--he cannot accept 
practical issues as the sole guide of the pure mathematician. 
He very fairly argues that many important practical applica- 
tions of mathematical investigations have been quite ur- 
foreseen when the investigation was begun. For example, 
the fundamental properties of ‘conic sections’ were known to 
the Greeks in the fourth and third centuries before the 
Christian era, but they remained unused until Kepler and 
Newton found in them the solution of the universe ; and 
modern instances, such as the extremely difficult work done 
by Poincaré and others in physical siliiities are also 
quoted, 

The practical man is regarded by Prof. Forsyth as the 
greatest philistine in his views on the function of pure 
mathematics, “ He regards the subject as a machine which | 
is to provide him with tables as far as tables can be cal- 
culated, end with the simplest formule and the most direct 
rules whenever tables cannot be calculated. Results, not. 
methods, are his want; it is sufficient for him that. an 
authoritative statement .as to a result shall be made; all. 


that does nothing to meet his special wants, or of processes 
that have led to the results he uses, he cares little or nothing. 
In fact he would regard mathematics as a collection of 
formulz and an aggregate of processes to grind out nume- 
rical results ; whatever else there is in it may be vain and is 
useless. In his view, it is to be the drudge of the practical 
science.” 

This is a pretty severe indictment against the practical 
man, and no doubt it will apply to many of that much- 
abused but useful class, But after all, practical application, 
present or prospective, must be the aim-of any serious 
occupation ; and Prof. Forsyth himself seems to have a lurk- 
ing suspicion that it also applies to the higher mathematics. 
Notwithstanding the few examples quoted by Prof. Forsyth, 
a vast amount of abstruse mathematical work has been done 
which has never had, and is never likely to. have, 
any practical application. There appears to be too 
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little facility for communicating the results of the 
high and dry investigators to the men who are likely 
to make practical applications of their results. A new 
discovery in mathematics, especially if made abroad, usually 
takes about 20 years to reach the school text books, 
Very few engineering students could be said to have had too 
much mathematics at the expense of more useful subjects of 
study; in our technical schools the reverse is usually the 
case. We believe that the progress of certain branches of 
engineering requiring a considerable amount of mathematical 
knowledge may often’ be retarded through deficiency of 
mathematical training among engineers. 


THE POSTAL TELEGRAPHISTS, 


THE recent letter from the Postmaster-General with reference 
to the alleged grievances of the telegraphists, is one furnishing 
information which might with great advantage have been pub- 
lished some time ago. It practically shows that a very great 
deal of the complaints which have been made had no founda- 
tion in fact ; and, moreover, it leaves a disagreeable suspicion 
that the agitators must have been cognisant of this, and took 
no pains to undeceive the public. The public and the daily 
Press have, we repeat (fee note in our last issue), been led 
to believe that Mr. Fawcett granted to the telegraphists a scale 
of pay under which they could rise without hindrance up to 
£190, and that this amount was subsequently reduced to 
£160. What are, however, the actual facts as disclosed by. 
the Postmaster-General’s recent letter? Prior to the revision 
granted by Mr. Fawcett in 1881, there were four classes of 
telegraphists, as follows:—3rd class scale, £31 4s. a year, 
rising toa maximum of £65. year ; second class, £70 to £90 ; 
Ist class, £100 to £180; senior class, £140 to £160. 
By the revision referred to the arrangement became :— 
2nd class (the 8rd class being abolished), £31 4s. 
to £100; Ist class, £110 to £140; senior class, 
£150 to £190. In 1890 a further revision took place, 
which resulted as follows:—2nd class, £31 4s. to £110; 1st 
class, £110 to £160; senior qlaes, £160 to £190. Under 
the Tweedmouth Commission still another revision took place, 
which arranged the scales as they exist at present, viz., lower 
class, £31 4s, to £160 (with an efficiency bar at £115); 
senior class, £160 to £190. In other words, whereas Mr. 
Fawcett granted a maximum to the lower classes of £140, 
subsequent revision increased this to £160, whilst the 
maximum for the senior class, viz, £190, remains now as it 
existed then. How, then, can it be possibly said that the 
maximum granted by Mr. Fawcett has been taken away ? 
It is, tosay the least, an unfortunate mis-statement. If Mr. 
Fawcett had granted a concession to the effect that 
a telegraphist should steadily rise from £31 49. up 
to £190 without intermission, and afterwards this 
eoncession were modified by creating a barrier at £160, 


there might be cause for complaint, but as a matter 
of fact nothing of the sort was done. Under 
the Fawcett scheme a barrier was created at £140, and a 
telegraphist could not pass beyond this unless a vacancy 
occurred in the Senior Class, At the present time this 
barrier exists at £160, and is of precisely the same nature ag 
it used to be—i.¢., it was a “ vacancy” barrier, The technical 
examination grievance has never been proved to be anything 
more than a sentimental one, and, moreover, it has been 
abolished. Apropos of this, however, the Globe, in a leading 
article on the subject, makes the incorrect statement that 
“those who are so endowed by nature can turn their special 
gifts to account by passing examinations for promotion 
beyond the £160 per annum grade.” 

Whether it would be a reasonable concession to grant that 
a telegraphist may rise from £34 4s. up to £190 (or higher, 
ag many now claim) is a question to be considered ; but to 
attempt to enlist the sympathy of the public by misleading 
them, as has, it would seem, been done, is a most improper 
course, and one which is likely to alienate sympathy and create 
indifference. 


From a reprint of a paper by Mr, 

Blectricity for Stee! Jeremiah Head, presented before the Iron 
and Steel Institute, it would appear that the 

question of charging open hearth steel furnaces has been fairly 
solved by means of electricity. The labour of furnace 
charging is excessively severe, and in America attempts have 
previously been made to do the work mechanically. Ten 
years ago a machine was made by a Mr. Wellman for the 
Otis Steel Company, of Cleveland, Ohio. It was operated 
principally by hydraulic pressure, and though it effected a 
considerable saving as compared with hand work it was far 
from perfect, the chief difficulty being the use of India- 
rubber hose for the high pressure water supply. The same 
gentleman persevered with the subject, and in 1894 it seemed 
to him he had another working agent to his hand in the 
shape of electricity, and he designed a machine, using this 
agency to lift the loads, push them into the furnace, turn the 
charging boxes over and withdraw. The operator sat on the 
machine itself with rheostats and current controllers to his 
hand. This machine had obvious defects, being too large, 
and again has Mr. Wellman attacked the problem of design 
and produced a second electrical charging machine of more 
simple and compact design. Though the motors are of 25 
H.P. each, the average power whilst the machine is at work 
does not, probably, exceed 10 H.P. They are iron-cased 
like street car motors, and use continuous current at 220 to 
250 volts. The charging boxes are of 21 cubic feet capacity, 
or sufficient to hold a ton of ore or scrap and over a ton of 
pig. If properly loaded the machine will pick up one every 
minute, and so dispose of a 48-ton charge in 48 minutes, or, 
allowing 12 minutes loss, in one hour in place of 3} hours as 
usual. Allow an hour for fettling in each case, and the saving 
is 2} hours. This means more than time. It means a less 
open furnace door, and in labour the amount saved is one- 
half what would be required under the system of hand 
charging, or for American figures the annual saving is £844. 
We need not further describe the machine. Enongh to note 
that for such an arduous position an electrical machine has 


been proved so satisfactory. 
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BRITISH ASSOCIATION NOTES. 


[FROM OUR SPECIAL CORRESPONDENT. ] 


Section A, Auaust 24TH, 1897. 


Prof. J. V. Jones, F.R.S., “On the Calculation of the 
Coefficient of Mutual Induction of a Circle, and » Coaxial 
Helix.” 

Prof. W. E. Ayrton, F.R.S., and Prof. J. V. Jonus, “On 
a Determination of the Ohm made in Testing the Lorenz 
Apparatus of the McGill University.” 


These two papers, read in succession, referred to the work 
done by the two authors in connection with the testing of a 
Lorenz apparatus made under Prof. J. V. Jones’s superin- 
tendence for the McGill University at Montreal. The first 
paper, which was purely mathematical, described an improve- 
ment in the method of calculating the coefficient of mutual 
induction of the fixed coil on a marble cylinder, and the 
circular elements of the rotating disc, employed in Lorenz's 
method. The result was that a very yreat economy in the 
labour of computation is obtained. 

The second paper dealt with the results obtained in the 
determination of the true ohm by the particular apparatus 
under examination. The result obtained differed by about 
five parts in 10,000 from that previously obtained by Prof. 
J. V. Jones from his apparatus at Cardiff. This discrepancy 
had been very carefully considered, but had not been clearly 
traced to its source, but the result obtained from the new 
apparatus, believed to be superior in construction to any 

reviously in use, was to reduce the value of the true ohm 
rom its previously accepted value in the proportion of 
106°3 : 106°27. 

Two platinum silver coils of 10 ohms each, which had 
been used in the course of measurement, gave rise to uncer- 
tainty. 

When tested in Cambridge in 1893 they were found to 
have values 

9°99287 
9°99259. 

Tested at the Board of Trade laboratory in August, 1897, 
the values found were 

9°9953 
99949. 


Whether this discrepancy is caused by change in the alloy, 
or by errors in testing, is unknown; but it was hoped that 
the ga 3 in Prof. Callendar’s hands would, with ex- 
tended use, give clear and undoubted regults. 

Prof. Jones concluded by urging the adoption of a Lorenz 
apparatus as the accepted method of testing standard resist- 
se seegea its comparison on a bridge with a matérial 
conductor. 


Section A, Aucust 24TH, 1897. 
“Note on an Electric Oscillator.’ Mr. Nrkoua TESLA. 


This was a description of a new form of induction coil for 
which great advantages are claimed. Its general construc- 


tion was shown by a diagram, and the instrament itself was 
exhibited in action. 

The terminals of a condenser, K, are connected through a 
solenoid, c, to the supply mains, M, and also through a make 


to any position, and makes contact with the terminal of the 


and break, p, to the primary, Pp, of an induction coil. The 
piece marked a is a soft iron armature, mounted on a stiff 
spring, FE, and acted on by the coil, c. 38 is a fixed contact. 

he rush of current from the supply mains charging the 
condenser through the coil, c, attracts the armature, a, and 
breaks the contact at p. When the condenser is charged, 
and the current through c falls off, a is released, and dis- 
charges the condenser through the primary, P, of the induc- 
tion coil, which consists of a few turns of thick strip with 
short and thick connections, wound outside the secondary. 
Details of the dimensions of the windings and the condenser 
were not given. 

The chief advantages claimed were that no fine wire or 
any large number of turns is required on the secondary coil, 
while the quality of the effects produced and the efficiency of 
the apparatus are great. 

A photograph showed the instrument arranged with two 
wire loops connected to the secondary terminals, and giving 
an area of 4 equare feet, covered with the streaming lines of 
electrical discharge. This effect was said to be produced at 
an expenditure of less than 35 watts taken from the supply 
mains. mage of 1 foot in length were said to be produced 
with less than 10 watts. 

The model exhibited a striking degree of activity. 


Section A, 1897. 

Prof. E, B. Rosa, “On an Electric Curve Tracer.” 

In this paper, Prof. Rosa described a singularly beautiful 
arrangement of apparatus for describing graphically the 
curve of electromotive force of an alternate current dynamo. 

A sheet of paper is laid on the surface of a brass cylinder 
moving on a horizontal axis. A pointer, a short distance 
above the cylinder, is carried by a pantagraph along a line 

llel to, and vertically above, the axis of the cylinder. 
etween the pointer and the paper is stretched a piece of 
type-writing ribbon, so that when the aa is depressed 
a dot is made on the paper beneath it. The long arm of the 
pantagraph carries a pointer moving along the scale of a 
stretched wire ing a current of electricity, the zero or 
middle point of which is connected to one terminal of the 
dynamo, which for purposes of description may be considered 
to be permanently at zero potential. If the pointer is moved 
along the scale, the point over the cylinder is moved through 
a distance proportional to, and in the same sense as, the 
potential of the wire under the pointer. 

Connected to the axle of the dynamo, and rotating with it, 
is an insulated disc carrying a contact piece connected to the 
second pole of the dynamo, and making contact for an instant 
once in each revolution with a brush. The arm carrying 
this brush can be moved round the axle of the rotating disc 


dynamo when the armature is in any desired position with 
respect to the field. 

The step-by-step rotation of this arm, and the rotation of 
the brass cylinder carrying the sheet of paper, are effected 
simultaneously by electro-magnets, so that the position of 
the paper under the marking point corresponds always to the 
position of the armature of the dynamo at the moment when 
the brush is in connection with the dynamo terminal. 

A galvanometer is connected between the pointer of the 
pemegzaph and the brush; so that the pointer can readily be 

ught to a point of the stretched wire at the same poten- 
tial as the dynamo terminal, and thus a mark can be made on 
the paper at a distance from the middle position proportional 
to the potential of the dynamo when the armatare is in the 
assigned position. A series of these marks gives the curve of 
electromotive force required. 

The principles of the arrangement are not new, but the 
constructive details are very interesting, and the manipula- 
tion very rapid and easy. We shall endeavour to obtain a 
more a description of the apparatus than can be given 
in a verbal description. 


Federated Institution of Mining Engineers.—Among 
the papers to be read before the annual general meeting of 
this institution at Edinburgh on September 14th-16th, is 
one by Mr. Walter Dixon on “Alternating Multiphase 
Machinery for Electric Power Transmiesion.” 
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THE TELEGRAPHS OF THE UNITED 
KINGDOM. 


By CHARLES BRIGHT, F.R.S.E. 


(Continued from page 309.) 


Tne Electric Company’s charges ran from about 4d. to 
9d.a word (by a “zone system”), a tariff which certainly 
tende1 to foster a laconic style of composition. By 1850 
the “ Electric” Company had 1,786 miles of line in opera- 
tion, and 10 years later as many as 6,541 miles—notwith- 
standing the fact that the high rates, as above, had the effect 
of bringing about an energetic competition. 
The Electric Company’s keen and active rival, the 
“ Magnetic,” was formed in 1852,* under the style of the 
English and Irish Magnetic Telegraph Company, Limited. 
This was the successful outcome of the unlimited Magnetic 
Te'egraph Company, which had secured an Act, in 1851, for 
laying telegraph lines along the public highways. New lines 
were rapidly established to all parts of the country, including 
‘Treland, which was indeed almost a virgin field for the new 
competitor. The early lines of the Magnetic Company were 
mostly buried underground,t being of No. 16 B.W.G. copper 
wire insulated with gutta-percha—at that time a new gum 
which Dr. Montgomerie had just introduced from the Malay 
The British Telegra ompany (secretary, Mr. George 
-Saward; engineer, W. Powell), originally 
promoted in 1851 to work the patents of the brothers Highton, 
under the Limited Liability Act, succeeding the unlimited 
British Electric Telegraph Company. In 1853 the “British” 
Company joined with the European and American Printing 
Electric Telegraph Company, previously set afoot by the 
Brothers Brett for working the House printing instru- 
ment, whose underground lines extended between Dover, 
London and Manchester, thus connecting uF with the Sub- 
marine Telegraph Company’s system. The British Company 
had secured an exclusive right of way to erect overhead tele- 
graph lines along the public roads. The Magnetic Company 
several years later—partly owing to some of their under- 
ground gutta-percha insulated lines becoming troublesome 
—were anxious to effect the acquirement of these over- 
head road rights; and as the British Company had been 
unable so far to pay any dividend to speak of, an amalgama- 
tion was, in 1856, readily effected, under the new title of 
Tue British AND In1sH MaGnetTic TELEGRAPH CoMPaANy. 
This soon became familiarly known as the “ Magnetic.” 
After the above amalgamation most of the underground 
lines were replaced by overhead galvanised iron wires, 
strung upon glass, or earthenware, insulators, and fixed on to 
posts. The old underground lines were, in ‘fact, only con- 
tinued in localites where the nature of things rendered them 
specially desirable.t 


* Mainly under the auspices of the late Sir Charles Fox and of 
Mr. Robert Crosbie, in conjunction with the Messrs. Bright. Amongst 
others, the late Mr. John Watkins Brett and Mr. (afterwards Sir 
John) Pender, became direcsors. It may be incidentally remarked 
here that the Atlantic cable was practically the offspring of this com- 
pany, by far the largest proportion of the £1,000 shares in the 
original Atlantic Telegraph Company being taken up by shareholders 
in the “ Magnetic.” The “Electric” Company did not believe 
Atlantic telegraphy to be possible; but those interested in the 
“Magnetic” did so—and, moreover, were anxious to feed their 
landlines. 

j In 1851 the first underground communication was established 
by this company between Manchester and Liverpool by a 6-wire line, 
and the following year a 10-wire line was laid by them from London 
to Birmingham and Manchester. The late Mr. W. T. Henley con- 
tracted for this work, which was under the engineering superintend- 
ance of Mr. (afterwards Sir Charles) Bright. The “ Magnetic” Com- 
pany’s Scotch and Irish lines were mostly laid by Reid Bros. under 
the same supervision. They were all laid at least 2 feet underground 
and well protected. Thus, they mostly continued to have a useful 
existence till about 1859, whereas some of those laid a year later by 
at sae ” Company between railway sleepers breathed their last 
in 1855. 

{ This change, indeed, became general with other systems as soon 
as the underground lines showed signs of failing. Within compara- 
tively recent years, however, there has been a return to the 
ranean system, especially in Germany and France, on account of 
being less readily cut in time of war, and for the sake of compara- 
tive shelter from the weather. M. C. T. Fleetwood, in 1887, read a 
very complete paper before the Institution of Electrical Engineers 
on _ — of the various systems of underground lines, ancient 
and modern. 


From this time the new Magnetic Company had an agree- 
ment with the Submarine Telegraph Company, under which 
the whole of the latter’s cables worked in connection with 
the former’s landlines. Mr. (afterwards Sir) Charles Bright 
was the engineer, and afterwards the consulting engineer, of 
the Magnetic Company from its commencement down to its 
absorption by the State along with the other companies; 
while Mr. Edward Bright served the same company in the 
capacity of general manager and secretary, later on becoming 
engineer in succession to his brother. 

- In connection with the “ Magnetic,” the Lonpon District 

TELEGRAPH CoMPANY was -promoted in 1859, for the pur- 
pose of establishing 100 stations in and about London, all 
provincial messages being transferred via the “ Magnetic” 
system. The lines of the London District Company were 
entirely overhead. Sir Charles Bright was the engineer to 
this company, and Mr. Charles Curtoys the secretary. 

THe Unitep Kinepom TELEGRAPH COMPANY was 
formed, in 1858, to work Allan’s needle instrument. 
This company’s system was an overhead one and ran through 
towns. In the country it had a right of way along the 
route of canals. The concern became historic on account 
of being the first to start a system of universal shilling 
messages. This scheme, however, appears to have been 
before its time, for it was not altogether a success, Mr. 
Thomas Allan (afterwards of light cable fame) was the 
engineer to the company, and Mr. W. 8. Andrews was the 
secretary. Mr. Andrews is now chairman of several of the 
big cable companies, and has been for the last 27 years 
managing director of the Indo-European Telegraph Com- 


pany. 

._ Other telegraph companies also made a good profit, such as 
Reuter’s and the London and Provincial. The business of 
most of these companies, in fact, flourished so well, that 


-some of them were able to pay dividends as high as 14 and 


15 cent. 
ss (To be continued.) 


THE TESTING OF INTERIOR WIRING. 


THE consumer of electrical energy finds it difficult to realise 
at times that a leakage may exist on his circuits without his 
attention being directed to it until disastrous results occur. 
Were he to think over the matter at all, his impotence would 
be apparent, as it does not require any exercise of the logical 
faculty to appreciate that, in the absence of an electrical 
sense, leakages can only be detected by instruments applied 
in some particular way devised to intercept the leakage cur- 
rents, and thereby render their presence manifest, or the stray 
currents will attract attention ere long by electrolytic action, 
heating, or other effect prejudicial to the safety and personal 
well-being of the occupants of the premises in which the 
conductors are fixed. Electricians have, however, to point 
this out to the vast majority of users of electrical appliances, 
and to explain in so many words that it is only the vile odour 
pone with gas that makes gas leakages self-evident and 
renders unnecessary any elaborate method of testing. ‘I'he 
same argument applies to water supply, the commodity 
supplied, being matter, any leakage shows itself, and visibly 
calls for remedial measures. 
We can only suppose that it is want of thought that 
causes the consumer who has had his wiring erected, pai 
the bill to his contractor and commenced to use his lamps, 
to forget that the best of work is subject to depreciation and 
liable to damage, and the desirability of ascertaining the 
condition of the conductors is ignored until the supply com- 
pany come round on the periodical tests. Most station 
engineers adopt the principle of taking the insulation 
resistance of each consumer's wiring at regular intervals, 
the usual period being every 12 months. By this meaus 
faulty work is found and weeded out, and some sort of 
standard is maintained, even if it be but a low one. : 
Serious faults, which are commonly due to mechanical 
damage to the conductors, cause the main fuses to blow and 
cut off supply. In this case the time factor is of most 
importance, as a pair of fuses of different construction may 
melt at the same current value, but take very different quan- 
tities. of electricity before the circuit is ruptured. For this 
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reason main fuses should always be made up of a number of 
fine copper wires in parallel or a thin strip of fusible alloy, 
the terminals in each case being of copper of such size that 
good mechanical connection can be ensured by screwing down 
the set screw or nut with a screw-driver or pair of pliers. 

To guard against smaller leaks and faulte which come on 
gradually, testing must be resorted to, and while this is 
recognised it is very difficult to prescribe some method which 
may be generally used with satisfaction. To assist the 
deliberations of the special committee appointed by the 
Council of the Institution of Electrical Eagineers to prepare 
the new wiring rules we dealt with a fortnight ago, Mr. 
F. H. Webb, the secretary, issued a circular letter to station 
engineers and others in December last, asking those who had 
experience in such testing to -kindly furnish him with 
information as to the procedure adopted. The committee, 
no doubt, hoped to be able to recommend a system of testing 
the wiring of dwelling houses and business premises which 
would be of universal application. 

The principal question asked was, What means were adopted 
to test an installation which was to be connected to street 
mains in order to ensure as far as possible that the work 
would be satisfactory to the supply company and the con- 
sumer? Attention was directed to the fact that the test that 
should be applied should be one which discriminated between 
work carried out with inferior materials and which, when the 
premises were perfectly dry, might give a high insulation 
resistance, but whose insulation would be likely to break 
down as soon as damp had access to any part of the instal- 
lation. It was further noted that on the other hand, a 
single insulation test taken by itself might possibly show bad 
results even though the workmanship and materials used were 
of the best quality, particularly if the test were taken on a 
damp day, or if the walls of the building had not dried out. 
A means of effecting a compromise between these apparently 
opposing conditions would pis om valuable, but if such 
has yet been discovered it has not been made public, and we 
may pe discuss the outcome of the committee’s considera- 
tion of the mass of accumulated experience as shown by 
the “testing ” section of the Inst. Elec. Eng. rules. 

As finally settled, this reads : “ The conductors, fittings and 
appliances must be tested in the following manner before the 
current is switched on:—The whole of the lamps and 
appliances for utilising the energy having been connected to 
the conductors and all fuses being in place, an E.M.F. equal 
to twice the E.M.F. which will he ordinarily used is to be 
applied, and the insulation resistance between the whole 
system and earth must be measured after one minute’s 
electrification.” 

“The insulation should then not be less than 10 megohms 
divided by the maximum number of amperes required for 
the lamps and other appliances.” 

“The installation may be then set to work, and a second 
and similar test should be made after an interval of 15 days.” 
In short, the proposed method may be summarised thus : 

(a) The insulation test required is 

10 
Current in amperes 
(6) The test to be taken with 
2 x (working pressure) volts. 


(c) The test to be taken after 60 seconds’ electrification. 
(d) Two tests are required : 

(1) On starting, 

(2) After 15 days’ running. 

It is interesting to compare the above with the require- 
ments of the Board of Trade, as set out in the regulations 
at P nt in force ; for this purpose we adopt the same 
analysis. 

(a) The insulation test required is (Regulation A 41). 


__ Current (max.) 
Leakage current (max.) 10,000 | 

(>) (High pressure) Electric lines to be stressed to twice 
working pressure for one hour (Regulation A 10). 

(c) [Insulation resistance is always taken after 60 seconds’ 
electrification in cable work and factory tests. ] 

(2) Every circuit shall be tested for insulation at least 
once in each week (Regulation A 8). 

(a) There are three methods of defining insulation resist- 


megohms. 


ance to be found in common use. Firstly, that adopted in 
most of the supply and insurance companies’ rales, 


Constant 
Number of lamps’ 
Secondly, the same modified by inserting current instead of 
lamps, 


Insulation resistance = 


Insulation resistance = 
Current 
And thirdly, defining the insulation by stating the ratio of 
the maximum leakaze current to the current passing through 
the conductors, 
Leakage current = Coe 
Constant 


The first two of these can be again modified by intro- 
ducing into the numerator a term representing. the pressure 
of supply. The first then takes the form of the rule 
enunciated by Prof. Andrew Jamieson,* 


R=k-, 


and the second becomes M. Picou’s well known rule as laid 
before the International Society of Electricians some nine 


years ago, 
R=& 


If & be considered, it is obvious that the second of these 
formule may be written in the form of the third. Prof. 
Jamieson used & = 0°1 megohm in his formula, and M. Picou 
the lower value of k = 500 in his. 

The old 1888 issue of the Inst. Elec. Eng. rules adopted 
the third method, making the ratio of total to leakage 
current a limit of 5,000 to 1.[ The Chambres Syndicale des 
Industries Electriquer, in 1892, following the same method, 
took the figure of 10,000, and be it noted (as given above) 
that the Board of Trade have not been able to improve upon 
this figure. 

It is therefore rather remarkable that the Institution rules 
should have returned to the second method and ignored x 
altogether. We have now the legal enactment of the Board 
of Trade which takes the form 


R (ohms) = 10,000 
and the Institution rule, 
R (ohms) = 10,000,000 


For different pressures we get diverging values for the 
required insulation of a given number of lamps, thus :— 
100 volts, 200 volts. 


Board of Trade (ohms). (ohms). 
10,000,000 10,000,000 
(ohms). (ohms). 

In other words, the Institution rule shows the same 
insulation for a 200-volt installation with 16 C.P. lamps as 
for a 100-volt one with the same number of 8-C.P. lamps 
of approximately equal efficiency. Another way to look at it 
is that by ignoring lamp-poipvts, and considering current 
only, the required insulation will vary with every change in 
the C.P. of the lamps, and high candle-power lamps can be 
passed under this standard when they are obviously wired in 
a manner that would not suffice for 8 C.P.or16C.P. In 
any case the insulation asked for is low, but the Institution 
figure is 5 to 10 times higher than is required by the Board 
of Trade, and yet if the latter be found the station engineer 
has no alternative but to connect. 


Inst. Elec. Eng. 


CoMPARISON OF INSULATION IN MEGOHMS. 


Board of Trade. Inst. Elec. Eng. 
Lamp 100 volts. 200 volts. 100 volts. 200 volts. 
8 C.P. 35 watts, 2°85 11°42 28°57 57:14 


16 C.P. 60 watts, 1°66 6°66 1666 33°33 


The’ only satisfaction that one can get out of the new 
figure is that it is higher than is asked for by the Board of 
Trade, and may be accepted as reasonable compared with it. 


* Journal Inst. Elec. Eng., Vol. 18, p. 51, 1889. 

Execrricat Review, November 23rd, 1888. 

t See W. H. Preece, Journal Soc. Tel. Eng. and E, Vol. 17, p. 494, 
1888. 
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The question incidentally arises, what is the most satis- 
factory way of stating the general law to which insulation 
resistances must conform? We are decidedly of opinion 
that Jamieson’s rule covers all ordinary cases, because / can 
be modified by a settled amount where arc lamps or motors 
are installed with incandescent lamps. The cause of low 
insulation in house work is the prevalence of joints and 
fittings, and these vary with the number of lamps or pre- 
paration points, and not directly with the current. We may 
take it that the average figure worked to will be about 16 
megohms per lamp, fixed on 100-volt supply; but, we know 
from practical experience, that it is quite easy to get ten 
times this in ordinary work with reasonable care, 

(d) This is a valuable precaution. The idea has evidently 
been taken from the Board of Trade rules we have cited ; 
although this is limited to high pressure lines the principle 
is‘a very good one for all lines and apparatus. We believe 
that Mr. Steinitz was one of the first to systematically adopt 
this ‘method of testing housework, and that it is regularly 
done now at West Ham. As one hour is obviously out of 
the question, with ordinary apparatus the stress is limited 
to one miaute. re 

Now, how is this going to be effected in practice? Where 
a three-wire system is at hand we suppose that the outers can 
be used to get the double pressure. Otherwise it seems to 
resolve itself into 60 seconds’ turning of the handle of 
an Evershed or Nalder generator, and athletic test-clerks will 
be ata premium, 

(c) There is nothing special in this beyond the difficulty 
we have just alluded to. No one thinks of taking a factory 
test in less than 60 seconds, and, as a correct thing to do, 
we are pleased to see it embodied in the new rales. 

(d) Here again, although extra work will be entailed by 
acting up to this suggestion much good will be done, and the 
repeated application of a comparatively high pressure must 
find out the weak: points in any ordinary job. It may be 
noted that on damp days, or in the case of new buildings, 
we have frequently found it a good thing to put on current 
by a single strand fuse where wiring has tested out badly, and 
leave the test over for a day or two. The electrolytic action 
which takes place dries off the surface film of moisture, and 
on again testing the rmquired figure can be frequently 
obtained. Of course, in the meanwhile, the wiring awaits 
agg and the consumer is debarred from using his 

amps. 

If others have gone through the same experience as our- 
selves, it must be rather an uncommon thing for house wiring 
to remain for any length of time at the figure given when 
tested at the time of connection. Curiously enough, mains 
laid underground, particularly those insulated with India- 
rubber, frequently rise in insulation, and the same effzct may 
be observed with the metal work in street junction boxes. 

Although we cannot feel that a universal method of instal- 
lation testing has yet been devised which will really indicate 
the kind of material and workmanship put into a job, apart 
from a personal inspection throughout, yet the repetition of 
a test with double working pressure maintained for a minute 
must assist the wiring contractor to improve his work if he 
will only carry this method out conscientiously. Many 
companies have used the LEvershed generator, which 
nominally gives 500 volts, for some time, and have asked 
their assistants to keep this pressure on for a minute or two, 
while, as we have already observed, periodical tests are the 
rule with careful station engineers, but the publicity given to 
these matters must make them more generally known, and 
the fact that the Institution recommends certain procedure 
will do more to convince the “ practical man” of its value 
than any mere assertion on the part of a “supply companies’ 
man,” who is invariably regarded as either too theoretical or 
as natorally prejudiced against contractors, 

When we remember that nine-tenths of what is published 
in the electrical press has, as its object, the efficient and 
economical supply of electricity to the public, the importance 
of the last link in the chain—the consumer’s wiring—cannot 
be overlooked, and it is for this reason that we have dealt so 
fully with the questions raised by these new rules, for after 
all the great body of consumers ao not and cannot distin- 
guish between faults on their own premises and those due to 
failure of supply outside ; they only know their light is not 
uvailable, and are convinced at once of the “ unreliability of 
the electric light.” 


QUICK RAILWAY CONSTRUCTION. 


WE have always thought that a rate of perhaps half a mile 
of single track per week was quite rapid enough for good 
solid electric tramway construction in paved streets, and 
without allowance for consolidation of concrete foundation ; 
but they can build a mile of electric railway across the 
— in 12 or 13 hours without, metaphorically, “turning 
hair.” 

Not only was this done a little while ago, thereby justify- 
ing a strong claim to smartness; but the conditions that 
led to this rapid work also involved what the Americans 
consider essentially “smart,” that is, getting the best of 
someone else. The tramway a in question owned a 
number of lines in the western suburbs of Chicago, and 
wished to build a connecting length of line through a par- 
ticular district, in order to complete a main line system. 

Rival companies had, however, succeeded in obtaining a 
12 months’ injunction against the erection of this line, 
and consequently our heroes had to lie low and say nothing. 
This did not prevent them from getting everything ready for 
building the line two seconds after the injunction had ex- 
pired, and the details given in the Street Railway Journal 
(from which we gather these facts)—how 300 workmen, with 
picks and shovels, were hidden amongst the woods along the 
route; how a special bicycle messenger waited at the tele- 
phone for the word “off,” while the superintendent of 
construction (a lonely Napoleonic figure by the roadside) 
watched for the cyclist; how the signal was given at 
10.27 aM., the train of ready-prepared track material 
pushed up, and the track finished by 11.20 p.m.—all these 
particulars read like a boy’s novel in yellow covers, and 
ufford a ready instance of complying with the letter of an 
injunction instead of the spirit. 

Before completion of the track, there was no appearance 
of the enemy with a further injunction, so that it was 
decided to go ahead also with the overhead equipment, and 
this was begun at 9 P.M. It may be imagined that this was 
euch as would not pass muster under usual conditions, when 
we say that the nearest timber-yard was literally “robbed” 
in order to get sufficient 2-inch x 4-inch oak for brackets to 
fasten upon cedar side poles. Doubtless the wood was duly 
invoiced next day, and paid for in due course; but to break 
into a timber-yard at night, “ hold up” the watchman, and 
help yourself to all you want, savours of the fortissime in re. 

Fitty holes 6 feet deep were dug, poles were set, trolley 
wire stretched, and a trolley car run over the entire 
length of line by half-past seven the following morning, 
about 21 hours from the start. It may be imagined how 
elegant such a system would appear with rough wooden 
poles and brackets, from which depended graceful festoons 
of overhead feeder ; however, in this case the lawyers or 
management must take the blame rather than the engineers, 
and the latter state of this line is doubtless better than the 
first. 

Supposing, however, that a sudden emergency arose which 
to build a piece of line the traffic 
going, it is of interest to note and remember what has been 
——and what therefore can be—done, viz., 14 yard of single 
track completed ready for running cars in every working 
minute of time; of course, excluding all polish or 
trimmings.” 


FULHAM THEATRE LIGHTING. 


An important feature of the Grand Theatre, Fulham, is the electric 
light installation, carried out by Messrs. Vaughan & Brown, Limited, 
to the specification and under the superintendence of the consulting 
engineers, Messrs. Owen Lucas & Pyke. ‘ 
The generating plant consists of a Crossley high-speed gas engine, 
and Easton, Anderson & Goolden dynamo and a large set of E.P.S. 
accumulators. The nom. H.P. of the engine is 20, and its normal 
speed 210 revolutions per minute. The maximum H.P. indicated 
when ranniog at this speed is about 72, while some 59 B.H.P. can be 
obtained. The engine 1s self-starting and is fitted with extra heavy 
fly-wheel and outside bearing, and the crank is balanced to equalise 
the turning movement. The dynamo is a four-pole machine, capable 
of giving 410 amperes at 110 volts, or 327 amperes at 140 volts, when 
running ata speed of 850 revolutions per minute. The field is shunt- 
wound, and is provided with a rheostat for raising the voltage for 
charging the cells. 
Considerable difficulty was experienced in building the foundations 
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for the engine and dynamo, the lower part of which were found to 
be below the high-water level of the River Thames. Messrs. Lucas 
and Pyke, however, overcame the difficulty by placing the founda- 
tions in large galvanised iron tanks, the upper edges of these being 
at least 1 foot above the high-water mark. These tanks are supported 
on two layers of creosoted railway sleepers placed cross-wise. Inside 
the tanks two more layers are placed, and upon these 6 feet of con- 
crete. Sawdust and silicate wool is packed between the concrete 
and the tanks to prevent the possibility of vibration reaching the 
main building. The accumulatorsare of the E.P.S.Company’s manu- 
facture, and consist of two sets of 43 K-33 type cells, in parallel, and 
10 central station regulating cells, each having a capacity of double 
that of one of the K-33. The lighting of the stage is carried out by four 
battens, 28 feet long, each containing 99 lamps, two proscenium lights 
8 feet long, of 30 lamps each, and float 24 feet long, of 72 lamps. 
The whole of these lamps are wired alternately in three colours, red, 
white, and blue, and by means of Lyon’s liquid resistances, the light- 
ing can be adjusted to a nicety to obtain any effect desired. There 
are also 10 Vaughan & Brown electric limelights erected in the flies, 
enabling any part of the stage to be brilliantly illuminated for various 
scenic effects. The stage switchboard, designed by the consulting 
engineers, consists of three horizontal panels each containing 10 
switches, the vertical lines representing circuits, and the horizontal 
lines denoting colours. Each group of five switches in line are con- 
nected by a travelling bar, so that although each can be operated 
independently, they can also be all put on or off simultaneously. The 
auditorium, saloons, exits, and other parts of the theatre are also 
adequately lighted, and the handsome polished brass candelabra on 
the main ceiling, and dress circle and gallery fronts, present a strik- 
ing appearance. 

Three Jandus arc lamps are used for lighting the portico over the 
nae entrance, and another of 5,000 C.P. is placed on the roof of the 
building. 


THE COST OF STEAM POWER.* 


By HORATIO A. FOSTER. 


In this age of electricity, when so much is being done in the way of 
developing its applications, and especially in its application to the 
transmission and distribution of power, perhaps no one item causes 
so much controversy as the cost of steam and other familiar forms of 
power. It seems to have been taken for granted for years that 
anyone and everyone knows the cost of developing power by steam, 
and in almost all cases when a person stating such costs is pinned 
down to facts, it has been found that he is either guessing or quoting 
those he supposes are authorities. It is to be presumed that state- 
ments of actual tests for cost might have been published, but the 
writer has, in a somewhat extended search, run across but one such 
statement that might be considered reliable, and that was a test for 
something under 100 days, and that practically confined to the warm 
season of the year, and not, therefore, of the greatest value. 

Other estimates have been made from extended experience and 
carefully revised theory, and in fact, little can be added to tables 
published during the past few years by some of our most eminent 
and best qualified engineers, in the way of carefully prepared 
estimates of what should perhaps be called the average cost of pro- 
ducing steam power under various conditions as to amount of power 
and the type of machinery employed. 


TaBLE IV.—Unit Costs for 20 to 24-Hour Power. 


Costs 
Number Average 
of horse-power 
plant, developed. Per Per Per 


horse-power, horse-power, horse-power, 
Year. Day. Hour 


1 296°7 $53.37 $1797 $-00749 
2 210°9 48.19 "1662 “00693 
3 58°8 131.12 "3592 01613 
6 704 122.45 "3355 01641 
9 1,352°0 62.44 1711 ‘00713 
10 367 233.95 02811 
11 42°4 149.58 “4098 01708 
14 20'9 151.54 *4152 01868 


It must be said, though, that almost all these estimates have been 
made for powers of large size and where little variation of load takes 
place, and while such estimates are of great value for use in dis- 
cussion of the subjects, the writer has found them somewhat unsafe 
to use unless their results are applied in connection with extended 
experience, for, while the results considered as averages are probably 
correct for ordinary conditions, they cannot, of course, be ex 
to include extraordinary conditions, and the results of this investiga- 
tion seem to show that individual cases vary so much that it is not 
fair, and may be misleading to state average costs. 

It seems a pity that the cost of power is most often quoted for 
one horse-power for one year, and so freely assumed that there is an 
average cost of power on which one can base estimates in the cost of 
manufacture; for the writer will endeavour to show, as this paper 


* Abstract of paper read before the American Institute of Eleo- 
trical Engineers, July 26—28th, 1897. 


progresses, as others have done, first, that any general statement of 
the cost of power per horse-power per annum is incorrect, for the 
reason that such a statement does not ordinarily take into account 
the number of hours run per diem, or the number of days per year, 
and even in that class of plants sup to run, say, 308 days per 
annum, it is seldom one can be found that runs a full year, and no 
two run the same length of time ; and second, that no such statement 
of an average cost of power is of any value whatever, unless it be 
for plants employed in similar work, and under exactly similar con- 
ditions, and even then the amount of power developed is such a 
factor for varying the unit cost that it is, in the opinion of the writer, 
quite fair to say that there is no average unit cost for steam power 
that is safe for general application, and it is thought that a somewhat 
careful study of the tables and computations accompanying this 
paper will help to a clearer understanding of the reasons therefor. 


TaBLe V.—Unit Costs for 9 to 12-Hour Power. 


Costs. 
Number Average 
of horse-power 
plant. developed. Per Per Per 
horse-power, horse-power, horse-power, 
Year Day. Hour. 
4 12°4 $173.33 $ 4801 305648 
5 215 108.27 “3000 02918 
7 1,345°5 32.70 0896 00820 
8 1293 38.55 "1084 00871 
15 32°9 28.39 00832 
16 166°7 19.66 0628 00639 
17 1,174'8 15.69 0513 00531 
18 926°0 20.50 0669 00691 
19 2,422°0 22.40 00757 
20 1,909°7 20.03 0655 00677 
21 1,278°7 16.72 0571 *00390 
22 1,010°8 23.44 ‘0767 00794 


Taste VI.—Unit costs for 3-Hour Power and for 15}-Hour Power. 


Costs. 
Numb A 
“ot horse:power Per Per Per 
F horse-power, |horse- power, horse-power, 
Year. | Day. w 
3 12 173 $31.29 $1000 $:03333 
154 13 53 76.45 ‘2473 01596 


TaBLE VII.—Comparison of Power and Expenses. 20 to 24 Howrs. 


Expense per H.P. hour. 


Number| Rated | Average ew 
an of Per cent. | Percent. 
| oapacity. | Operating.| Fixed. |operating| fixed of 
of total. | total. 


1 380 | 296-7| 78 |$00640 |$00109| 85 | 15 - 
2 250 | 2109} 85 | ‘00580 | 00113| 84 | 16 
3 205 | 588| 47 | 01195 | 00417| 74 | 26 
6 220 | 32 | ‘01361 | 00278; 83 | 17 
9 | 2,195 |1,3520| 62 | ‘00377 | 00336| 53 | 47] 

10 110 | 367} 33 | -o1650 | 01161) 58 | 42 

11 110 | 39 | ‘00986 | 00722| 57 | 43 

14 65 | 209} 32 | -01520 | 00356) 81 | 19 


Although in the great majority |of instances office accounts are so 
kept as to give no real basis upon which to compute the cost of 
power, and in most off-hand estimates, the rated capacity, and not 
the average power developed, has been used as a divisor, there can be 
no doubt that in some of the older industries, say, in the great flour 
mills and the large Eastern cotton factories, where prices of manu- 
factured goods have been tending downwardly for so many years, 
and very close accounts of unit cost have necessarily been kept, and, 
asin all other departments the power has been very carefully looked 
after, in such cases it is very likely that careful comparisons will 
show the cost of power to be more or less uniform when used under 
similar conditions, but reference to the tables will show this to be 
more widely at variance than is commonly thought. 

It will be the endeavour of the writer to show by tabulated data 
as far as possible, the condition of the plants tested, without going 
any more into detail than seems necessary for a clear understanding. 

In order that the value of the results may be determined, it is 
necessary to give some description of the methods pursued in 
obtaining them, and, as they were as far as sible the same 
throughout, a general description will do for except the special 


cases. 

In order that the greatest value might be obtained, it has always 
been the opinion of the writer that no results for a period short of 
12 consecutive months should be used, and in all but one case, which 
was for 11 months, a year has been taken as the smallest unit of 
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“ In @ general way, the unit of time having been settled, where 
possible a unit of output was selected, after a careful and somewhat 
extended study of the special business in all its conditions, on which 
averages could be constructed and which could be turned into horse- 
power after determining its rate. 

Indicator tests were always made both for determining the rates of 
power and the ratio of power to the unit of output; for instance, in 
& flour mill it is only necessary to apply indicators to the engine 
cylinder for a certain period of time, not less than 24 hours, and to 
count the actual output in barrels, to determine a fairly accurate 
ratio of horse-power per barrel of production,. after which it is a 
simple matter to determine the average for a year from a total pro- 
duction and the actual time during which the mill was running and 
the output recorded; or in an arc lighting station, if an indicator 
test is made of the engine for the entire time per day, during which 


TaBcEe VITI.—Comparison of Power and Expenses. 9 hours to 12 hours. 


Expense per H.P. hour. 


plant. =e ured | Per cent. | Per cent. 


of | 
P. jeapacity. Operat'ng. Fixed. operating) fixed of 
| of total. | total. 


— = 


r4 105 | 81 $4220 
5 | 65; 215] 83 | (0478. «84 

7 | 2,500 1,8455| 54 | ‘00585 099365 71 | 29 

8 165 1283) 78 00207 76 24 

185 | 80; $20) 41 | 00661 #79 | 21 
00145, 28 


17. 11748); 98 003845 65 3% 
18 1,000 98 -0°396 
19 2,590 24220) 97 | ‘0530 00227 71 29 
20 2,000 11,9097; 95 00453 -00224 67 33 
21 1,400 1,278°7 91 | ‘00870 :0N270 63 37 
22 1,0108; 84 00532 00262 


TaBLE IX.—Comparison of Power and Expenses. 8 hours and 154 hours. 


| Per | Expenses per H.P. hour, 
plant.| run. city | hp jused of | | Per cent. | Per cent. 
| | | Operating. | Fixed. operating) fixed 
| pare | | of total. | of total. 
| | 
12 | 3 | 300 173 | 58 | $02415 $00918 72 28 
IS 154/165; 53 | 
| 


| 32 , °01190 00406, 75 25 


TaBLE X.—Coal Reduced to $3.00 per 2,000 Ibs. Slow Speed. Non- 


Condensing. 
Expenses, 
of plant. run. power, 
i Operating. Fixed. Total. 
| 

1 2% 296-7 $00821  $00109 | $00930 
3 23 588 01343 00417 | 01760 
5 9 | 215 -02865 00478 | 03343 
8 12 | 1293 | 00692 “00207 00899 
16 10 166 7 00591 00145 00736 
12 3 | 173 02789 00918 03707 


$01517  $00379 $01896 


TaBLE XI.—Coal Reduced to $3 00 per 2,000 lbs. High Speed. 
Automatic Non-Condensing. 


| Expenses, 


Number | Hours Average 
of plant. run. power. 
| Operating. Fixed. Total. 

209  $01802  $00350 02152 
4 | 9 ‘05686 *00828 06514 
15 10 00824 00:71 00995 
13 | 15 53 01446 00406 01852 
$ 02439 $ 00439 $:02878 


lamps are burned, and the number of lamps running during the came 
period be recorded, then also it is easy to determine the ratio of 
power to lamps, whence by computation from the records kept of the 
number of lamps burning and the time in hours during which the 
were lighted for a year, the lights can be reduced to horse-power, an 


if accurate and well classified records of expenditure are kept, the 
annual and hourly cost of power is determinable to a close degree of 
accuracy. Of course, wide variations in the amount of power used 
will often change the ratio, but care has been taken in these tests not 
to base them on periods of changing power consumption, and it is 
therefore thought that the results are within the ordinary limita of 


accuracy. 
(To be continued.) 


ELECTRIC MOTOR-CAB SERVICE IN NEW 
YORK CITY.—II* 


Barrery EQuipMENtT. 


In choosing a battery for these electric hansom cabs, and, in fact, for 
all the other vehicles built by this concern, careful attention has been 
bestowed on various essential considerations. The necessity of 
limiting the battery to an amount just sufficient to accomplish the 
maximum distance required, owing to the relatively large proportion 
of battery to the total weight of vehicle, requires the use of a battery 
of the highest ampere-hour capacity and minimum weight. A reduc. 
tion of the number of units in the battery is also advisable, as less 
care and attendance are certainly necessary when this is reduced toa 
minimum. If, however, a very small number of accumulators of 
relatively large size are used, the voltage will be correspondingly low, 
which would necessitate increased weight of apparatus for the same 
amount of energy. Another consideration, which must not be lost 
sight of, is the desirability cf standardisation. The usual potential 
employed on most direct current-distribution systems which would 
be available for battery charging, is 110 volts, and it is highly de- 
sirable to make the battery potential charging conform to this pres- 
sure, so that the introduction of rheostats and similar devices will 
not be necessary. It has been found that 800 lbs. of battery, includ- 
ing retaining trays, jars, acid, &c., as arranged and used for these 
vehicles, will drive a ton weight 35 miles in four hours over ordinary 
city streets where grades are not excessive. Put in another way, it 
may be said that 100 lbs. of battery will deliver 1-H.P. hour, and 
2-H.P. hours will drive a ton at the rate of a little over eight miles 
an hour. These are actual results, and not calculations. 

For the equipment of the hansom cabs 44 celis of battery are 
used. These are arranged in four sets, each of 11 cells, each set being 
a separate unit retained in a single holding box or tray, having at 
each end on one side a contact strip connected with the batteries in 
that particular box, all of which are connected in series with each 
other. These trays are of sheet-iron, measuring 20 x 13 x 6 inches, 
lead coated, and painted all over with acid-proof paint. Four such 
trays are placed in the previously-mentioned battery box, form- 
ing the rear body of the vehicle proper. The rear end of this box 
body has a hinge door which opens downward. The batteries are 
therefore readily accessible, and can be easily taken out and re- 
placed. The bottom of this box is divided longitudinally by a 
centrally placed double wooden partition, and the battery trays rest 
on rollers between the central partition and the side of the box body. 
The steering and brake rods and levers occupy the space between the 
two sides of this partition. The use of the rollers greatly facilitates 
the handling of the battery. In placing the battery within the 
vehicle all connections are automatically made, terminals at the side 
of the containing trays automatically coming in contact with cor- 
responding plates attached to the side-supporting bars forming the 
bottom of the body. : 

Each of the elements has but three plates. For the cab service, 
the 8 F 100 ampere-hour cell is used, although the equipment also 
includes some 75 and 80 ampere-hour cells. For lighter service 
the 3 M type, having a capacity of 75 ampere hours, is used. 
These batteries are manufactured by the Electric Storage Battery 
Company. In some instances the cells consist of Manchester type 
plates, while in others chloride plates are used throughout. Tne 
complete battery equipment for a single hansom cab weighs about 
900 Ibs., has a normal discharge rate of about 21 amperes, and 
maintains 80 volts even at abnormally high rates of discharge. The 
use of three plates in each cell greatly facilitates and reduces re- 
newals. All the elements of one set of 11 cells are solidly connected. 

With the above battery equipment, the following travelling capa- 
cities are possible: —With the first speed of from 4 to 5 miles an 
hour the battery discharges at about 124 amperes, and will last for 4 
run of between 30 to 35 miles. The second speed of between 7 
and 9 miles per hour necessitates a iter discharge of about 25 
amperes, and limits the run from 20 to 24 miles; and the third speed 
of about 15 miles an hour necessitates a discharge rate of about 
40 amperes, and limits the travelling capacity to about 15 miles. 
The arrangement of the batteries and motors for these speeds will be 
described later. As will be readily understood, the voltage of the 
cells slightly decreases with the maximum discharge. 


ExectricaL CONTROL. 


In addition to the controlling devices which have already been 
noted, the steering and brake-operating levers, the actual operation 
of the motors and batteries, and their suitable action in order to 
produce the necessary speeds and direction of movement, is accom- 
plished by means of a controlling cylinder placed inside of the raised 
driver's seat over the battery box. The spindle of this controlling 
cylinder projects through the side of the seat, and is fitted with an 
upward-projecting handle at a right angle to the spindle. This con- 
trolling cylinder in general construction somewhat resembles a street- 


* Electrical World. No. 1, appeared in our last issue, 
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car controller. It consists of an insulating cylindrical support, having 
yarious sets of longitudinally arranged interconnected contact blocks, 
each block being separated from the next by an annular-fibre insu- 
lating flange. Parallel with the axis of the cylinder is a row of 
contact brushes, which form the terminals of the various battery sets 
and motor armatures and fields. These terminal brushes are all in 
line, and make contact with the blocks on the controlling cylinder. 
The controller cylinder and contact brushes are placed horizontally. 
In addition to the actual controlling devices, an electric bell-push is 

rovided adjacent to the driver's seat, and aleo carriage lamps on 
each side of the fore body, as well as interior lamps. To produce the 
speeds already mentioned, the batteries and motors are put through 
various series-parallel combinations. The controller is so arranged, 
that for the forward movement of the vehicle three speeds are pos- 
sible, while for the reverse only one. This reverse speed is at the 
rate of 4 to 5 miles per hour. 

The batteries are divided into two sets, each of 22 cells, each in- 
cluding two trays. 

In the case of the surrey, the controller cylinder, although con- 
structed on the same general lines, accomplishes a somewhat different 
combination of the various elements. In this case, instead of having 
asingle field coil, the field winding of each motor is divided into two 
halves, which allows of a somewhat further combination, giving four 

3 ahead with one reverse speed. It has been found that three 
or four speeds ahead with one reverse speed are ample. 

In connecting and wiring from the batteries to the controlling 
cylinder and motors, the greatest simplicity of arrangement has been 
followed, and no extra devices have been introduced which will in 
any way complicate the arrangement or necessitate any attention 
during the running of the vehicle. Automatic charging appliances, 
meters and switches have been entirely eliminated. The peculiar 
purpose for which these vehicles are intended, and the fact that they 
are in charge of men who are thoroughly familiar with the handling 
of such apparatus, has made it unnecessary to provide any such 
devices, which, were the vehicle to be handled by novices, might, 
however, be of service. At any rate, it must also be remembered 
that the battery has been so arranged and the cells disposed in such 
a manner that it is only necessary to bring the controller cylinder 
to its normal stop position, and connect the battery terminals with 
110-volt charging terminals. A small resistance may be essential at 
the beginning of the charge. 

All the vehicles so far constructed and designed embody the same 
general features of operation and control as above described, with, 
perhaps, some detail modifications in the construction of the motor, 
suspension-controlling cylinder, &c. 


CHarainc AND HANDLING THE 


Along the wall of tbe ground floor opposite the stored hansom 
cabs are the battery-charging racks. There are 20 of these, arranged 
side by side, each supported on iron posts. Each rack includes 
two transverse compartments which hold exactly the equipment 
of one hansom cab—44 cells in four trays. Each alternating- 
traverse cross-bar forms a rack partition, and on each side of these 
bars are slate slabs on which are mounted brass connecting strips. 
The bottom of each rack is made up of rubber-coated steel rollers 
arranged longitudinally between these bars, and a centrack-rack 
dividing bar in each rack. For handling batteries either from the 
rack tothe vehicle, or vice versd, a battery cart ortruck is used. This 
truck is mounted on low wheels, and has a table divided into four 
compartments, each of which accommodates a single tray of eleven 
cells. This platform rests upon inclined planes, and is moved up and 
down thereon on rollers. A hand-wheel and screw-spindle arrange- 
ment at one end of the battery truck is used for raising or lowering 
the platform. This accommodates the level of the battery-carrying 
platform to either the battery rack or the battery box of the vehicle. 
This adjustable cart is essential, owing to the fact that when the 
batteries are removed from the vehicles a decreased weight on the 
peenette tyres and springs causes a slight raising of the battery 


The batteries in each single rack are connected exactly as if they 
were in the vehicle. That is, the four sets in each rack are conn 
in series. The entire battery equipment consists of 1,144 cells, 
making 104 trays of 11 each, and £6 vehicle equipments, which is 
about 50 per cent. above that necessary for the present needs. 

It is interesting to note that the current supply for battery-charging 
purposes is not taken from an independent dynamo plant. 

The peculiar availability of direct current street service, and the 
fact that current for this purpose can be bought at a very reduced 
tate, has been greatly instrumental in the adoption of this method of 
current supply for charging purposes. An Edison three-wire service 
enters the building, mains from which are run back to the switch- 
board room, the same current being also used for light and power 
purposes. The charging switchboard is a unique affair, and embodies 
some novel arrangements, switches and rheostats. The board itself 
isa slab of 13-inch thick slate, measuring 6 x 6 feet, and is mounted 
on angle-iron uprights. On this board are mounted a number of 
double and single throw double pole fused knife switches, Carpenter 
enamel rheostats, spring plug clips, flexible connection cables and 
plugs, and a single ammeter. ; 

Each side of the three-wire service is brought into one of the main 
double pole single throw switches at the top of the board. One side 
of each of these switches is connected to the end of a common plug 
clip bus bar, dividing the board in exact halves. The wire from the 
other side of each of the main switches extends back to the battery 
tacks, where each of these common rack wires connects with 10 

ry racks, also one-half of the entire equipment. A wire from 
hes fa of each of the plug clips extends to 2ach respective 
Ty 5 

In order to charge any particular rack of batteries, the plug at the 

end of the flexible cable, whose other end is connected to binding 


ase between the horizontally placed double throw switches, is 
serted in any one of the plug clips connected to the particular 
battery rack to be charged. It will be noted that each of these 
flexible cables, of which there are 12—six on each half of the board— 
connect through the rheostat back to the one central blade of 
each horizontal double throw switch, the other blade of which is 
connected to the other wire of the flexible cable, In charging, 
therefore, this switch is thrown either on short circuit to the left 
or to the right when the ammeter is brought into circuit, through 
the ammeter bus and switch, which is arranged to throw the 
ammeter on to the rheostat bus on either half of the board. 

While there are 20 battery racks, there are only 12 rheostats. It 
is found that this meets the average charging condition. The rheostats 
are used principally at the beginning of the charging, and are fre- 
quently entirely cut out by simply pulling the plugs out of the plug 
clips, and allowing the latter to connect across when the batteries are 
nearly fully charged. The amount of energy lost in the rheostats is 
exceedingly small, owing to this fact, as they are only used to take 
up the difference in voltage between the minimum and maximum 
charging points. 

In addition to the fuses on the switchboard, each separate rack 
wire from the plug clips to the battery racks is separately fused at 
the back of the board. Altogether, this arrangement of charging 
apvaratus permits the handling of a very large amount of battery 
with a minimum of switch and controlling appliances. All the wires 
from the board to each respective battery rack are run in thoroughly 
waterproofed moulding, as well as the wires from the service to the 
board. Where the wires leave the moulding opposite each respective 
rack to make connection with the contact clips on the slate ter- 
minal boards of each rack. the wire is cavered with rubber tubing, 
ped laid on top of the crossbars between the slate contact-carrying 


MaINTENANCE OF THE SERVICE aND STATION. 


Aside from the mechanical and electrical side of this new enter- 
prise, the business at the New York station is carried on in very 
much the same fashion as any regular cab service. The working 
force consists of the superintendent, Mr. C. J. Harrington, a starter, 
chief battery man, assistant battery man, machinist, washer, and 
12 drivers. The latter are uniformed in drab livery, and were 
ordinary cab drivers previously. They seem to take hold of the new 
vehicles very readily, appreciating their advantages, and at the 
present time are very expert in handling them. A number of 
vehicles are usually sent out to cab stations, but ordinarily the 
station is kept quite busy supplying the calls from hotels, club:, and 
even private residences for the electric cab service. The charging 
of each of the vehicles, its washing, cleaning and overhauling, has now 
assumed a machine-like routine, and the men who have charge of 
each particular part of the work have become so expert, that a cab 
can be made ready for service in a very small fraction of a minute. 
The arrangement for tyre pumping may be noted. Oa the upper 
floor, as has been previously stated, an electric tyre pump is located. 
From the accumulator of this pump a pipe line extends to the lower 
floor, where a flexible tube from this pipe ext2nsion can be connected 
to any of the tyre valves. The pumping of the tyre takes an almost 
inappreciable short time. All ordinary battery, motor, and carriage 
repairs are made directly on the premises, and, as a whole, the 
station is entirely self-maintaining. The vehicles are usually re- 
charged with a new set of batteries after they have travelled for 15 
miles or more. 


Doss rt Pay? 


The main consideration of an enterprise of this kind, from a com- 
mercial standpoint, is whether it pays or not. Indications seem to 
show that even at the present stage the service is already on a pay- 
ing basis. During the month of June a total number of about 632 
calls were received, with a maximum of 32 and a minimum of 12 per 
day. 1,580 passengers were carried a distance of 4,603 miles. The 
rates are exactly similar to the horse-drawn cab rates, $1 being 
charged for the first two miles or any part thereof, and 50 cents for 
each extra mile. When taken by the hour for shopping and visiting, 
$1 is charged per hour. 

The further development of this pioneer enterprise should be 
watched with close interest. Aside from the field opentotheelectric . 
motor vehicle in the hands of private individuals, the public use of 
such conveyances, under the control of those who understand their 
maintenance and operation, must unquestionably be crowned with 
success. Cheaper current production and improvements in the con- 
struction of the vehicles, batteries, and motors, which will decrease 
the cost and increase their efficiency, will unquestionably permit of 
much lower rates, which is the much-desired goal for service of this 
kind. The operation of such stations will also broaden the field for 
private conveyances, as the electric motor cab or carriage station will 
certainly widen its usefulness by not only caring for its own vehicles, 
but also acting in the capacity of an electric motor carriage livery 
station. 


THE GLASGOW TRAMWAYS AND LIGHTING 
COMMITTEES. 


We have already on several occasions referred to the disagreement 
between the Glasgow Corporation Lighting and Tramways Depart- 
ments. Our readers will call to mind that the Lighting Committee 
wanted to supply the motive power for the new electric tramway from 
their electric lighting station, but the Tramways Department declined 

be handicapped in this way. They wished to have an entirely free 
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hand, particularly in regard to the Springburn experimental section, 
upon the success or failure of which depends the kind of mechanical 
power to be employed upon the extensions when they are proceeded 
with later on. The Lord Provost of Glasgow has now taken the 


matter in hand, with a view to bringing the two com- 


mittee’s together, and amalgamating them into one depart- 
ment. At last week’s meeting of the Town Council, he 
made a very lengthy speech, disclosing his views as to what 
should be done. We extract the following from his re- 
marks, as we consider they are of interest just now:—It 
is clear to me, and I hope the Town Council will agree with me, 
that the relations between the tramways enterprise and the elec- 
tricity enterprise of the Corporation now require some readjustment, 
so as to bring them more into line before either department enters 
upon any extensive scheme which might make this more difficult, it 
being, in my opinion, essential that they should work in future in 
much the same groove. Ithink the time has undoubtedly come for 
an arrangement which will have the effect of consolidating and 
bringing into harmony the work of two departments, which cannot, 
in my opinion, remain separate and independent of each other 
without friction and loss of efficiency on both side3. Both require 
to produce and distribute electric current; both require poles and 
certain fixtures visible on our streets ; and both require underground 
ducts for their wires and other connections. Now, supposing the 
two enterprises continue separate and apart, and even setting aside 
for the moment the great question of producing the electric current, 
are we, I ask, to have one department of the Corporation putting up 
poles for lighting, and another department putting up separate pol-s 
for tramway purposes on the same line of street? And are we to 
have those two separate and independent departments cutting up our 
streets all over the city to lay down and maintain each its own system 
of ducts, feeders, &c.? Surely not. The position we have arrived 
at is something like this :—1. The Corporation are face to face with the 
necessity of providing, in the near future, for the triple purpose of trac- 
tion, powerand lighting, current representing not less than 20,000 H.P.; 
and the demand for current for all these purposes will probably 
continue to increase in a ratio much beyond what some of us imagine. 


2. We have deliberately to look at tte absurd consequences which, as. 


I have shown, must inevitably follow the policy of continuing to 
allow these two Corporation enterprises to pursue independent 
courses. The question is—How can we best meet these obligations 
and difficulties? Itis to the solution of this large and seemingly 
difficult problem that I have considered it my duty to apply my 
mind. My proposal is to amalgamate the Tramways and Electricity 
Departments. This done, you will have, in my opinion, laid the 
broad and solid foundation necessary for a thoroughly satisfactory 
scheme which will secure in the future unification of policy and 
administration, and the best economic results. To some it may, on 
the first blush, appear a startling proposal to amalgamate two of the 
Corporation enterprises which from some points of view are unlike in 
character. But when we come to look closely at the two depart- 
ments as they now stand, we find that they are not so dissimilar as 
they might seem to the casual observer. They will require the same 
motive power, and this of itself is a ruling point. Then, in the dis- 
tribution of current for their respective purposes, they could and 
should follow identical lines of streets, and have, wherever possible, 
all their ducts for feeders, &c., in one and the same trench. This 


would not only save expense, but also a vast amount of inconvenience 


to the public caused by unnecessary opening and interference 
with the surface of the street. How comparatively simple and 
economical it would be, for instance, to light the streets on all 
the tramway routes under the proposed unification scheme. I 
believe it could be done both effectively and artistically from 
the traction poles. Again, both departments, it should be borne in 
mind, rest on a purely commercial basis; neither has any rating 
powers, but both enterprises must be managed and operated so 
that each may be of the highest possible use and service to the 
citizens at the lowest possible cost. Further consideration shows 
that, as matters now stand, this result can only be achieved by a 
union such as now proposed. What has hitherto prevented the use 
of electricity for power in the city, and its more rapid development 
for lighting? Simply its high price. With an intermittent demand 
for current, and the high cost tosupply it, distributed, as it must be, 
over large areas, the price in consequence has been so high as to be 
practically prohibitive toa large number of possible users. Under 
the proposed scheme, however, the Corporation would be producers on 
such & large scale as to admit of the cheapest possible cost of pro- 
duction, and at a rate otherwise totally impossible. The cost of dis- 
tribution would also be reduced as low as possible, and where trans- 
formation is necessary at outside stations, the transformers for all 
purposes could be placed in the same apartment under the same 
charge, and in most cases on Corporation ground already available 
as, for instance, at the present tramway depits. Of course, the pre- 
sent proposal assumes what no one now doubts, that electricity is to 
be—at least to a large extent—the motive power of the future for 
our municipai tramways. Not only from the mass of information we 
have before us, and are receiving almost daily, but also from the 
general trend of municipal ideas and the attitude actually 
adopted already by almost all the important municipalities in 
the kingdom, and in Europe generally ; and, above all, from the neces- 
sities of our own local and departmental circumstances, which, I feel, 
are at this moment urgently pressing us, once for all, to form a broad 
basis for the future of the important enterprises in question, there 
need be, in my opinion, no hesitation in now adopting a scheme of 
consolidation such as I have ventured to suggest. I would suggest as 
a designation for the proposed consolidated committee, ‘The Tram- 
ways and Electricity Committee.’ It would be composed of 26 
members—one from each ward, with the addition of the Lord 
Provost to make the even number. For the present the 25 members 
would be taken from the existing committees in question. His 


Lordship then explained in detail the manner in which the work of 
the Consolidated Committee should be allocated to various sub. 
committees. The arrangement he suggested was that there shoulq 
be a sub-committee on tramways, a sub-committee on electricity, g 
sub-committee on finance, and a sub-committee on production. The 
new committee, he proceeded, would necessarily require a genera] 
manager, who would be the recognised head of the entire staff in the 
various sections, and would, under the directions of the committee, 
focus and control the administrative and commercial work generally, 
Only an experienced man, whose administrative capacity has been 
thoroughly proved, could be placed in this position. Fortunately, in 
the general manager of the Corporation tramways we have such a 
man. The committee would, of course, require ‘expert’ advice in 
forming a general scheme for the production and distribution of 
current, and in designing work for these purposes. They would 
naturally call in an eminent consulting engineer of large and varied 
experience. The parent committee would appoint a chief engineer, 
and would place him in general charge of the producing department, 
with the necessary mechanical and electrical assistants under him, 
The Sub-Committee on Tramways would have their chief engineer 
of the tramways department to take the current delivered to them 
by the producing department, and be responsible for using it. Mr. 
Clark would naturally take up this position. The Sub-Committee on 
Electricity would likewise have Mr. Arnot, who would continue to 
act as their chief engineer. The Sub-Committee on Finance would 
have all the accountant staff in one office, presumably that would be 


. under Mr. Dalrymple as chief accountant. I have detailed those 


points to show that under one management, and by a judicious 
placing of our present officers, the whole operations and transactions 
embraced can [ organised and carried on without friction, and at 
the same time with greatest economy, and in the best interests of all 
concerned. This scheme, I believe, will be found to present no legal 
difficulties. Should any slight legislative readjustments be afterwards 
found advisable, these could be considered when there is occasion to 
apply to Parliament, at any rate. I do not ask the Town Council to 
accept of my details. All I ask is, that the members of Council will 
think over what I have proposed. I also trust that the Electricity 
Committee and the Tramways Committee, for their own parts, will 
look into the matter, so that at our next meeting we may b2 ina 
better position to deal with the whole subject.” 


CORRESPONDENCE. 


The Telegraphists. 


In your leading article of the 27th ult. I must congra- 
tulate you on the outset for taking the precaution to ask for 
the facts; a thing which does not seem to be the common 
practice when dealing with Post Office grievances. 

I have often wondered what the telegraphists call a real 
grievance. 

A telegraphist may join the service when a boy, eventu- 
ally becoming a “skilled telegraphist,” with a salary rising 
by 2s. 6d. increments up to £160 per annum. 

Adding to this his three weeks’ annual leave, seven and 
a half hours’ work per day (this work is only of a manipula- 
tive order) he has not much to complain of. 

He has prospect of promotion, not only in his own depart- 
ment, but in the engineering branch (a privilege denied any 
of the “instrument mechanics,” if the latest official ruling 
be true), when he reaches high-water mark and enjoys all 
the good things of that department, to the detriment of the 
practical staff. 

The telegraphist, therefore, has not so very much to 
grumble at after all, when you come to consider that those 
who are employed at the maintenance of the apparatus have 
to work 48 hours per week, allowed 14 days’ annual leave 
(liable to be stopped or postponed at a day’s notice for want 
of a relieving officer), and their maximum pay £2 per week. 
When one looks at the fact that their work requires years of 
training, against the months of a telegraphist, it seems to 
me that the telegraphists have been receiving the credit of 
performing duties which belong to another class entirely. 

Abolition of classification, which seemed to be one great 
characteristic of the Tweedmouth Commission, has not, to 
my mind, been extended where it was most required; I refer 
to the department where all the apparatus is cleaned, 
adjusted, and tested, 7.e., the instrument mechanics’ room. 

The foreman’s pay, maximum, is 45s. per week and the 
mechanic’s is 40s. Now, Sir, if classification were abolished 
here, there would only be a difference of 5s. to overcome, 
whereas in other departments the amount is much greater 
and the technical knowledge less. 

An officer in the course of his evidence before the Tweed- 
mouth Commission, stated that 20 per cent. of the tele- 


» 
|| 
grap 
learn 
If 
an 
cer 
inve! 
and 
Re 
Bolt 
Aug 
woul 
5 
6 
is 
16 
7 
18 
<= 
2 
} 
4 
Th 
tator 0 
Ts 
the thi 
Cc 
Sons 
the a1 
alan: 
| our oY 
to the 


Vol 41. No. 1,033, Sapremese 10, 1897.) THE ELECTRICAL REVIEW, 835 


hists possessed technical knowledge ; so far as I can 
&. not even 3 per cent. have been able to approach the 
desired pitch. 

If the department wishes to redress telegraphists’ griev- 
ances, in common with other servants of the Post Office, an 
investigation as to the work done and who does it will be 
the only way of bringing the facts to light. 

Trusting that I have not trespassed on your valuable time 


and space. 


Instrument Mechanic. 


Commutator Bar Sections. 


Referring to Mr. Theodore Stevens’ and Messrs. Thomas 
Bolton & Sons’ letters in your issue of July 23rd and 
August 13th respectively, re“ Commutator Bar Sections,” we 
would say that as manufacturers of commutator bars we 


It is sufficiently carried out for practical use, and we shall 
be pleased to send a copy to anyone desiring it. 
essrs. Bolton & Sons’ list of stock sections of com- 
mutator bars can be readily calculated to show the number 
of sections in the commutator that they’ are designed or can 


be used for, by 
_ Thickness 
outer edge inneredge _ 
Width = Chord of angle, 


and reference to the table will show the number of divisions 
in the commutator. 

This differs from Mr. Theodore Stevens’ equation by use of 
the chord instead of the tangent of the angle, the chord being 
more readily measured by the micrometer, especially on the 
thinner edge of the bar. be 

When the number of sections is over seventy-five (75), we 
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The chord shows the increase per inch in thickness of a commutator bar of that angle and is also the thickness of a division of a commu- 


tator of 1-inch radius, including the mica. 
To determine the thickness of a bar from a drawing, multiply the 
the thickness of the mica to be used. 


chord of the No. of Div. by the radius of the commutator and deduct 


Copper weighs about 5°1 ozs. per cubic inch, and about 20 times the weight of a light soft-wood pattern. 


have had the same troubles that Messrs. Thos. Bolton and 
Sons refer to—i.e., that engineers, ordering, did not state 
the angle or number of sections in the commutator. We 
arranged the annexed table of divisions of commutators for 
our own use, and then also printed the same for distribution 
to the designers and builders of commutators. 


have found that it is practical to use the same angle for one 
bar more or less in the commutator, and if the total number 
is one hundred and fifty (150); one hundred and forty- 
eight (148) to one hundred and fifty-two (152) can be used 
equally as well, although where the exact number is given 
we furnish the exact angle. 
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To determine the diameter of commutator that avy section 
is designed for, the thickness of the mica being known, 
we use : 

Thickness Thickness 
( of bar + of mica ) otal 
Chord 
In refilling, the commutator builder is often given a certain 
bar to build a given diameter of commutator, and the amount 
of mica is not specified ; then : 
(Radius x Chord) — Thickness of bar = Thickness of mica. 

The mica thickness as referred to is — mica, the use 
of which is universal in this country (U.S.A.). 

The Forest City Electric Company. 

Cleveland, 0., U.S.A., 

August 23rd. 


= Diameter. 


Information Wanted. 


Can one of your correspondents kindly inform me as to 
the best means of maintaining a laboratory water bath at a 
temperature ranging between 40° and 60° C., regulatable 
within 4° automatically, by means of electric current running 
through a constant voltage circuit, and also who might be 
the probable manufacturers ? 

Lampreys. 


THE ENGINEERS’ STRIKE. 


Tux dispute in the engineering trades seems to be no nearer a termi- 
nation than it was a week ago, and as with all of these disputes, there 
seems to b2a good deal of danger of the fount and origin being entirely 
overlooked. There is to-day a federation of employers which has 
come into being as the result of many years’ buffetings of individual em- 
ployers by the A.S.E. The tactics of the A.S.E. have been always in 
the direction of concentrated attack upon single firms. Other firms 
have looked on, expressed sympatby, and raked in the business of 
their persecuted friends. Unattacked firms held aloof until they 
themselves were victimised. 

Now there is a Federation. With the demand for cight hours in 
London, the Federation have taken the bull by the horns. It may be 
that many London firms have conceded the eight hours’ demand; 
let us admit they have not objected to it. Unfortunately, employers 
have had very little reason to rely upon the word and good faith 
generally of the A.S.E., and the Federation see, or think they see, in 
this demand simply the enemy’s outposts. Hence the lock-out. But the 
A.S.E. Knew there would be a lock-out as soon as they preferred their 
eight hours’ claim. But the Federation only turned adrift one man 
in four. They did not lock out their men. They paid off a quarter 
of them, and the A.S.E. called out the remaining three-fourths, and 
declare the whole trouble to be a lock-out, for the wnfair purpose of 
smashing the Union. Yet they themselves made up their mind first 
to smash the Federation. To dosois just and proper. Already the 
loss to the nation must be enormous; but though there must be a 
good deal of suffering, we doubt whether it amounts to so much as 
the proportion between strike pay and full wages would seem to imply. 
For some years we have had the opportunity of knowing the propor- 
tion of a man’s weekly wages which is sent home to the family when a 
man is working, say, in the country. One often hears surprise ex- 
pressed that a poorly-paid clerk should show up so much better at 
home than the well-paid mechanic. The facts are that the one man 
takes all his poor salary home, the other man doles out to the woman 
who has taken him for better or for worse about half or a third. 
Hence when there is a strike, it is possible that the family do not 
receive, after ali, so very much less than they have been accustomed 
to receive when times are good, and in estimating the probable 
duration of the dispute, it will not do to estimate that the women 
folk have been so much worse off as at first appears. 

Oa the mere question of eight hours for London, it may be that the 
Federation would not have made a stand had they not known that 
there was more behind, and as so large a number of men—we may 
suppose they are the younger ones—have voted for a seven hours’ 
day, the Federation can scarcely be blamed for expecting further 
moves. One thing is certain—and this is what the A.S.E. never seem 
to realise—namely, that production cannot cease without reducing 
the wealth of the country. It is not simply the employer who 
suffers, but everybody ; and if a body of men strike for what the con- 
ditions of the country cannot afford them, they must inevitably be 
preparing a rod for their own backs. .The present trouble 
will do great harm to business, and it will withdraw capital 
from the engineering trade, or put a stop to the invest- 
ment of fresh capital. It has been said that German 
workmen ate becoming troublesome, but we have received no 
corroboration of this, which in a sense might have been a crumb of 
comfort. We fear Hans is too little of a freeman to do much striking. 
His Government looks after him too well, and it would be desirable 
were he to aim at a little more freedom. Freedom is what we 


all want, but the A.S.E. interpret freedom as the power to curtail 
other people's liberty, and they are doing so by their system of pickets 


and intimidation. It surely cannot be right and just that the funds 
of the A.S.E. should be used for all purposes of fight by irresponsible 
officials when, if the law is overstepped it is impossible to levy 
execution upon the Society. A trades union ought to be rendered 
capable of being sued. 
Writing to Lngineering, Mr. Ottewell endeavours to show that 
though in America they work 60 hours a week they only start at 
7 o'clock a.m., workiog from 7 to 12 and 1250 to 6.0 for five days, 
while on Saturday they work on/y to5 p.m. He suggests 7 am. to 
12.15 p.m., 1.30 p.m. to 6 p.m., and on Saturday 7 a.m. to 12.15 p.m, 
so making a 54 hours’ week. Wedo not think the early morning star; 
has the terrors which Mr. Ottewell believes, and we think few would 
care to work on to6 p.m. if by an early start they could finish at 
5 p.m. We do not believe that in America they do really work 
from 7 until 12 without a meal. They eat as they work. We 
are very certain, however, that American workmen have very much 
harder times than have Englishmen. Their climatic conditions 
are bad for many months in the year; their hours are longer, 
and their general conditions worse. They read only their own 
papers, and know nothing of the outside world, being content to 
swallow whole all that is told them of their happy lot as compared 
with Europeans. They have no labour organisation as understood 
here, and the powers that be keep them very much under control; 
and when strikes do occur, they resemble little civil wars. Indeed, 
American methods closely resemble the methods of Continental 
Europe in their restraints on freedom and police system generally, 
We would not point to these facts as something to be copied in 
England, but we would urge them as reasons why the men of 
England should be less aggressive and more considerate of the 
rights of others. Trade cannot be carried on without capital, and 
until working men acquire truer perceptions of economic facts they 
can never hope to make co-operation a success. A good deal is 
talked about some of the co-operative societies of the north of 
England. These are little else than trading concerns governed bya 
few men at the top who are not working men, and it is a matter of 
common knowledge that men who have gone penniless to manage a 
branch store, where they have had powers to purchase goods, have 
died or retired in a few years with fortunes several-fold their 
salary for the whole period. Co-operation has done nothing to 
show that the working man as such has any powers of busines 
management, and it is this lack of business which throws him 
bound hand and foot into the grasp of the professional agitator, 
who twists him round his little finger, and dangles before his eyes a 
golden vision of high pay and little work. At the same time the work. 
man is told, truly enough, that all wealth is the outcome of work. 
The inconsistency of the promises made to him are not perceived. 
Jno. Burns asks the worker to demand his slice of Jubilee cake. If 
John Burns would speak what he knows, he would tell the workman 
that this year of Jubilee has been anything but a good year fr trades 
employing engineers. Very little work has come forward to engi- 
neers fot months past, and busy times have been due to orders gut 
long before Jubilee times. But this is only a sample of the false 
teaching put off upon the men by agitators. The idie times this year 
of Jubilee have cost hundreds of thousands cf pounds, and the 
coming of the strike has made things worse, and it is high time 
Englishmen learned that their foolish strikes and outrageous conduct 
in respect of opposition to free labour and to machinery are doivg 
irremediable harm. They should also learn that trade cannot prosper 
where half the working day, already so short, is spent in loafing. The 
A.S.E. is responsible for loafing, for they have no sufficient rules for 
checking it. 
Replying to the claim of the A.S.E. that over 200 firms in London 
have granted the eight hours, the Employers’ Federation have issued 
a statement analysing the claim. It is shown that one firm is not 
in existence; 13 are entered twice under different names; 50 are 
small jobbing concerns, working solely for larger firms; 28 are notin 
the engineering trade; 15 are makers of specialities, such as cycles, 
gas engines, &c.; four are pattern makers, one with three men; two 
deny having granted the eight hours’ day, while nine conceded it 
under pressure of work or compulsion, and are waiting for an oppor 
tunity to revert to nine hours. The largest firms said to have made 
the concession are two makers of fire engines, and one of these only 
on condition that the old system is reverted to if the men do not 
win; while the other has granted an advance of wages in lieu of the 
reduction of hours. This disposes of 140 out of the total. f 
The A.S.E. are now appealing for funds to all the Trades’ Unions 
in the country. It appears that at the time of issue there wer 
21,000 men on the funds, as well as some thousands of allies. Several 
Aberdeen firms have posted notices to a fourth of their men. Last 
Saturday saw the seventh distribution of strike pay, the amount beicg 
£32,000. Engineers get 15s. weekly; allied workers, 123.; 
unionists, 8s. to 103.; labourers, 8s. The total of men was 47,500. 
The Wakefield and District employers have joined the Federation, 
and posted notices. Next Saturday will be posted notices by Denny 
Brothers, of Dumbarton. The engineering employers of Leeds are 
responsible for the following statement as to the conditions pre 
vailiog in Belgium, where the hours of labour range from 60 to 66 
per week. In Liege, the wage for 60 hours per week for fitters 18 
18s. 4d. to 22s. 6d.; turners, 183. 4d. to 28s. 9d.; machinemed, 
13s. 9d. to 18s, 4d. At Antwerp, the wages are:—Fitters, 21s. 3d. to 
263. 3d.; turners, 21s. 3d. to 26s. 3d.; machinemen, 18s. 4d. to 
18s. 9d. Overtime counts after 12 hours. The Clyde wages for 54 
hours are for fitters, turners, and machinemen, from 25s. to 35s. _ . 
In the face of figures like these, it seems madoess for Englis 
workmen to strike for eight hours. Why do not they try to bring 
up the European Continent to English levels. In comparing foreigt 
wages with English wages, it cannot even be urged that the foreigner 
puts up with less because his living is less costly, for it costs mor 
to live there than in England. It is cheaper to live in Eogland than 
either in America or on the Continent, and yet English wages 4 
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higher than on the Continent, and of higher purchasing power than 
in America. 

” Finally, no matter to what journal we may turn, and here it may 
truly be said there never was a time in the past 40 years that the just 
claims of labour did not receive fair play from English journalism, 
we find theconduct of the A.S.E.iscondemned. The St. James's Gazette 
puts it in plain, but moderate language, that the control of workshops 
must be with capital, not with labour, and points out how false an 
issue the A.S.E. are working upon. Our contemporary ssys that 
“the eight-hour day is a false issue, put forward insincerely, if not 
dishonestly, by the Trade Union leaders. That there can be no doubt 
that what the Union wanted to get was control of the workshops— 
the real decision in all questions of management. Colonel Dyer 
quotes from a letter written by the general secretary of the A.S.E. 
to the People’s Journal, Dundee, on August 7th :— 

“He (Mr. Barnes) writes:—‘ We have averted the fight upon an 
unpopular issue, and have shunted it on to a question upon which we 
ought to get—and, I believe, will get—the ——— of our fellow 
workmen.’ The Mp pee question here referred to was the demand 
made that the A.S.E. should work machines to the exclusion of other 
men, and that the employers should pay whatever wages the leaders 
of this society decided. The employer to whom the machines 
belonged was not to be consulted; he had merely to do as he was 
tol 


d. 

“That is to say, control was to be taken away from the men who 
had sunk their capital in the industry and paid the wages. This was 
the ‘ unpopular issue’ from which the fight had to be ‘ averted,’ and 
shunted on to something else on which ‘the support (i.c., the cash) 
of our fellow workmen’ could be obtained. In that confession Mr. 
Barnes has shown the world the true inwardness of the strike. It is 
not for the eight-hour day—that is a mere blind; it is not to resist 
the employers in the policy accredited to them of seeking to ‘smash 
the Union ’—that is a libel without foundation in fact; but it is a 
strike to wrest from the owner of an engineering works his right, 
subject to the special limitations imposed by law, to manage his 
business in his own way.” 

Now this letter of Mr. Barnes is a most damaging document for 
the cause of the A.S.E., for it shows up the tactics of the Union in 
their true light, and it convicts Mr. Barnes at one and the same time 
of a strange duplicity and a candour that can hardly be described, 
under the circumstances, as other than brazen. 

When the present writer was an apprentice, and a dispute arose in 
a works, there would be a deputation from the men to the office, and 
things were done decently and in order, and many of our readers who 
may have witnessed similar meetings could probably tell how the 
halting but honest speech of the men would be put into shape by the 
employer and the men helped to state their wishes, which were 
generally acceded to and generally were reasonable. Now the men 
put their affairs into the hands of outsiders who care nothing for the 
men, and rush them into unwilling strikes utterly regardless of the 
loss to the men, and seeking their own interests, or perhaps a seat in 
Parliament. 

The A.S.E. think they are fit to manage a workshop. They have 
got, according to their own statements, nearly £400,000. Now, this is 
a goodly capital, and would put up and provide working capital fora 
decent size of an engine-shop. We wouid tell ,the A.S.E. there is 
room for a works building a high-class high-speed horizontal engine. 
Why not show the world their managerial capacity before demanding 
to practice in the workshops of other people? Could they do this, 
we think their claims as now made would be better received. 


BUSINESS NOTIOES, 


Annual Outing.—The employes of the factory depart- 
ment of the British Thomson-Houston Company, held their first 
annual beanfeast on Ssturday last. The party, 25 in number, 
journeyed from London Bridge to Hastings. Mr. R. Woof (works’ 
See ) presided at the dinner, and the party afterwards drove to 

e. 


Auction Sale.—Messrs. Percy Huddleston & Co. have 
been instructed to sell by auction, unless disposed of by private con- 
tract, the valuable leasehold premises known as the Copper Depo- 
siting Works, West Ferry Road, Millwall, E. The whole of the 
fixed plant and machinery will be included in the purchase. See our 
“ Official Notices” for more detailed particulars. 


Business Taken Over.— Messrs. Read Holliday & Sone, 
of Huddersfield, have taken over the business of Mr. A. B. Brook, 
electrical engineer, Brighouse. Mr. Brook has accepted a position in 
the firm’s electrical department, and the Brighouse branch will be 
carried on under his management until the extensions at the Hudders- 
field works are completed. 


Catalogue.—Mr. L. M. Waterhouse, A.I.E.E., of Bird- 
hurst Road, Croydon, sends us a catalogue which contains many new 
and improved electrical instruments and apparatus especially de- 
signed for the use of technical and science schools. Among the 
apparatus described we observe a hand-feed arc lamp for lecture table 
and general projection work, various types of batteries, electro- 
magnets, galvanometers, terminals, and a great quantity of instru- 
ments and accessories, also copper, German silver, platinoid and fuse 
wire, battery lamps, &c. Mr. Waterhouse has had some years’ ex- 
perience in various technical colleges, both as student and lecturer, 
and this has helped him to form a good idea of a lecturer’s require- 
ments. He is at yomvat lecturer in electrical engineering at the 
Croydon County Polytechnic. 


Electrical Wares Exported. 
Ware 77H, 1896. | Szrr. 77x, 1897. 
£ 


5. 8. 
Aden 291 | Alexandria. Telep.mat. 288 0 
Alexandria. Teleg. mat. 221 Amsterdam... 165 0 
Antwerp. Elec. fuses... 326 | Brussels... 
Bangkok. Teleg. mat.... 324 0 | Calcutta... 
Buenos Ayres. Teleg. mat 470 0, Cape Town... 185 0 
Cape Town... 546 Clinde ... 0 
openhagen .... 0 nh eee 
Demerara 18 0 305 0 
Durban ... 545 O | Demerara 
Flushing 42 0 Teleg. mat. 128 0 
Fremantle 125 | East London ... 
Gibraltar as -- 13 0, Genoa. Teleg. mat. ... 30 0 
Gothenburg. Teleg. mat. 48 0 | Gibraltar ee 
Hamburg eee 10 0 Hamburgh see 
Labuan. Teleg.mat.... 29 | Hong-Kong... 
Lisbon. Teleg. mat. ... 24 Madeira... 
Malta... 93 O | Madras ... 
»  Teleg. mat.... 593 0 Malta ... «<-, 20 6 
Ostend ... 40 Miquelon. Elec. cable 15,000 0 
Penang. Teleg. mat.... 93 Ostend ... ove @ 
Perim. Teleg. mat. 34,887 0 Pas-ages 70 
Port Elizabeth ... 546 O Port Elizabeth... 
Rosario .., 135 Rotterdam 400 
Seville ... 9 O Singapore ove 
Singapore + +. 432 0 Stockholm. Teleg. wire 28 0 
Stockholm 819 0 Elec. cable 650 0 
Teleg. mat. ... 294 Tientsin... 16 6 
Sydney ... ... 840 O Wellington... 
era Cruz 27 0) Yokohama io... «we 100 0 
Wellington... 824 0) 
Total £42,255 0. Total £20,241 0 


Foreign Goods Transhipped. 

£ 

Townsville... 1,534 | 
Electrical Wares Imported. 
Germany. Copper wire 720 0 Holland. Copper wire 260 
U.S.A. Copper wire 


oococo? 


Dissolution of Partnership.— Messrs. James & Stephens, 
electrical engineers, Manchester, have dissolved partnership by 
matual consent and arrangement, and the business will in future be 
carried on by Mr. H. V. James, at 79, Trevelyan Buildings, Corpora- 
— Manchester. Mr. James will attend to all debts of the 
old firm. 


Liquidation Notices,—A general meeting of the Coventry 
Electrical Engineering Company will be held at the offices of Messrs. 
E. T. Pierson & Son, 17, Hertford Street, Coventry, on October 11th, 
for hearing an account of the winding up operations. 

A meeting of the British Electrical Manufacturing and Engineer- 
ing Company will be held for a similar purpose at. St. George’s House, 
Eastcheap, on October 8th. 

According to a notice filed in the London Gazette, it has been 
decided to wind up the Woodfield Syndicate, Limited, electrical 
mage of 85, Gresham Street, London, E.C., voluntarily, Mr. 0. K. 
Vokins being appointed liquidator. 


First Meeting of Creditors.—A meeting of creditors 
has been held of R. D. Smillie & Co., electrical engineers, 
80, Mains Street, Glasgow, at which a statement of affairs 
was presented showing liabilities amounting to £437, and 
assets estimated to produce £223. The debtor submitted an 
offer of a composition of 6s. 8d.in the £, payable by two instal- 
ments at three and six months, and this offer was accepted eventually 
by the meeting, provided the debtor found security for the payment 
of the proposed composition. 


Electrical Engineering in Austria,—A French syndi- 
cate is reported to be about to put down a plant at Meran, to utilise 
certain available water power, and to manufacture carbide of calcium 
on a large scale. 


Electric Power from the St. Lawrence River.—We 
understand that Mr. Frederic Nell, of 97, Queen Victoria Street, who 
has charge of the foreign business of the Scilwell-Pierce and Smith- 
Vaile Company, of Dayton, Ohio, has secured the contract for a 
large installation of “Victor” turbines for the development of 
electric’ power from the waters of the St. Lawrence river, near 
Massena, N.Y. Horizontal “ Victor” turbines are being supplied, 
There will be 60 turbines, each four of which will develop a unit 
of 5,000 H.P. The total H.P. which will develop under a 40 feet 
head will be 75,000 H.P., the contract price of which is £220,000. 
The whole of the capital, amounting to £600,000, has been subscribed 
in London. Messrs. Kincaid, Waller & Manville, of London, are the 
consulting engineers. 
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Gas,—A gas explosion at Messrs. Tapling’s carpet pre- 
mises in Gresham Street, E.C., did damage on the first floor, and 
falling glass slightly injured several passers by. 

On 1st inst. a gas explosion occurred at Chester Place, Cardiff, two 
people being badly burned, 


New Branch.—The International Electric Company 
announce that in consequence of rapidly increasing business, and the 
satisfactory state of that portion which lies within the borders of 
Scotland, they have opened a branch office at 19, Queen Street, 
Glasgow, where they will keep a substantial and well assorted stock 
of all their manufactures. The management of this branch has been 
entrusted to Mr. Robert Sykes, the company’s late engineer and 
assistant manager in London. 


New Works.—The Gilbert Arc Lamp Company, Limited, 
have taken extensive works at Chingford for the manufacture of 
their arc lamps, dynamos, and other specialities, The works are now 
being extended and put in order. 


Lubrication.—The Diamond Oil and Grease Company 
are now putting on the market a lubricant for which extraordinary 
virtues are claimed. We have ourselves seen this material tried 
under very unusual conditions, and we strongly advise every user of 
machinery, whether in central station or factory, to give it a trial. 
The company’s headquarters are in Manchester, but all particulars 
and samples can be obtained from Mr. H. A. Burton Calvert, at the 
London office, 14, Finsbury Square Buildings, E.C. 


Our Trade with Russia,— We make the following extract 
from the Financial News on “ English Trade in Russia:”—"To some 
extent there are already electric light installations in the great Russian 
cities and in many of the minor ones; but as yet a Russian electric 
lighting fwrore has not set in. But it is not remote, and the British 
electric lighting trades would be well advised were they at once to 
anticipate invasion by the United States, France, and Germany. The 
Russian telephone development is also as yet in swaddling clothes, 
and now equally invites the earnest and instant attention of ener- 
getic business men.” 


Silverthorne v. Glover & Co,—The plaintiff in this 
action, Mr. Charles E. Silverthorne, of Inglow Road, Lavender Hill, 
sued the defendants, Messrs. F. A. Glover & Co., of 97, Queen Victoria 
Street, London, E.C., to recover the sum of £9 8s. 6d., in respect of 
services rendered, at the City of London Court, before Mr. Com- 
missioner Kerr. It appeared that the plaintiff was asked by the 
defendants to render certain services in connection with some electric 
lighting, and these he had rendered. The defendants paid £5 4s. 9d. 
into Court, which they contended was sufficient to remunerate the 
— for what he had done, put plaintiff refused to accept it. 

ventually his Honour gave judgment for the defendants, as he con- 
sidered the amount paid into Court was sufficient. 


The Eight Hours’ Day.—Mr. Geo. Stegmann, electrical 
engineer, of Clapham Junction, informs us that his employés have 
been for the last five years working under the eight hours’ system, 
and with great satisfaction. 


The Velvo-Carbon Battery.—Messrs. Allingham and 
Fennell, of 27, Bower Road, Victoria Park, N.E., are manufacturing 
a new form of velvo-carbon cell for the Battery and Motor 
Company, Limited, which is intended to give small currents up to 
4 ampere, and is designed so that the fragile carbon rods are 
effectually protected against damage. The principal feature of the 
velvo-carbon battery is the carbon electrode, consisting of carbon 
rods coated with carbonised velvet, the rough surface of which 
throws off the hydrogen liberated, in the same way as the platinised 
silver in the Smee cell. The advantages claimed for the velyo-carbon 
electrodes over those of platinised silver are that they are cheaper, 
never require re-platinising, and are not ruined by mercury, even if 
it happens to get on them from the zinc. After unusually jheavy 
work, mercury is sometimes deposited on them from the solution. 
This ruins Smee electrodes, but, in the case of velvo-carbon electrodes, 
it can simply be oxidised by exposure to the air, or dissolved off with 
nitric acid. The E.M.F. of these velvo-carbon cells when polarised is 
about °75 of a volt. The P.D. at the terminals in working is from ‘5 to 
‘7 of a volt, according to the rate of discharge. The carbonised rods 
are in this form of battery specially protected by being sealed into 
a special porous pot, which has a cup moulded on the outside of it 
containing mercury, into which the zinc rod dips. This has been 
found effectually to maintain the amalgamation of the zinc, thus 
preventing local action. The zinc can therefore be left in the solution 
continuously, and the cell is therefore suited for light work, either 
continuous or intermittent, and may be left without re-charging or 
attention for many weeks. The porous pots are made open at the 
bottom so that they do not hold any acid when removed from the 
cell, Although a porous pot is used, the cell isa single fiuid one. 
The solution used is ordinary dilute sulphuric acid, and for this 
form acid of 10 per cent. to 15 per cent. strength—i.c., of 1,080 
to 1,150 specific gravity—is recommended. During the discharge 
the specific gravity steadily increases, and the conditions of the 
cells can be readily ascertained by the use of a hydrometer. The 
cell is at present made in one size only, in glass jars, 7 inches 
‘high x 43 inches square. The internal resistance of this size 
is about ‘4 ohm, and it will give a current of about ‘5 ampere 
at “5 volt, PD. When used for keeping up the charge of 
accumulator are discharged at a very low rate. For ordinary 


intermittent work, three cells are used for each storage cell in series, 
and the P.D. of each velvo-carbon cell is at least ‘7 volt. If the 
accumulator be heavily worked or frequently used, more charging 
cells are sometimes required, so as to charge up the accumulators 
more rapidly. About two ounces of zinc are consumed and four 
ounces of concentrated sulphuric acid for this capacity. We under- 
stand that larger batteries with protected carbons will shortly be 
brought out by this firm. 


ELECTRIC LIGHTING NOTES. 


Alness,—A Ross-shire paper says that the electric light 
is to be introduced into Messrs. Munro & Cameron’s distillery at 
Teaninich, and there is talk of the Parish Council going into the 
question of lighting the village from the same plant by arrangement 
with that firm. 


Bedford.—The Town Council have instructed the 
electrical engineer to proceed with the construction of a new under- 
ground sub-station at the corner of Harpur Street and Midland Road, 
in order to meet the demand for electric current, and also to make 
the necessary arrangements for laying electric mains. 


Bexhill,—At a meeting of the Urban Council on Tuesday, 
a Committee reported that arrangements had been made for a pro- 
visional contract for purchasing half an acre of land for the proposed 
electric lighting works. They had received an estimate from Mr. 
W.H. Preece of £19,500 for an installation, including cost of site, 
&c. It was decided to apply to the Local Government Board for 
sanction of a loan of £20,000 to cover the cost of the scheme. 


Brighton,—At a meeting of the Town Council last week, 
the Lighting Committee reported that an application had been 
received for an electricity main to be laid in Queen’s Park Terrace. 
The cost was estimated at £194, and the Committee had decided that 
it be laid, and that the existing public street lamps on the line of 
such main be lighted by electricity instead of gas. It was also re- 
solved by the Committee that an electricity main be laid in Sussex 
Street, as far eastward as No. 69,at an estimated cost of £100, and 
another in Ditchling Road, as far as St. Saviour’s Parsonage, at an 
estimated cost of £200. The proceedings of the Committee were 
endorsed without discussion. 

A correspondent says that there have never been so many 
new applications for current as during the present year. Up 
to a recent date these numbered 222, as compared with 204 in 
1896, 132 in 1895, 128 in 1894, 122 in 1893, and 74 in 1892. In view 
of the near approach of winter, the plant at the station in North 
Road has been thoroughly overhauled, and extensive preparations 
are being made for the installation of new machinery and boilers. 
The chief additions to the plant will consist of three very powerful 
water-tube boilers capable of steaming for more than 500 horse-power 
each, two large steam engines of 300 horse-power, and a large con- 
densing plant for use in connection with them. Assuming that the 
present rate of progress does not diminish, it is estimated that at the 
close of the year 2,000,000 units will have been sold during the 12 
months, and over 1,700 ratepayers will be consumers of the light. 
The number of motors electrically driven in Brighton is fast 
increasing, consequent upon the low rate at which power for this 
purpose is supplied. 

Calcutta.—An Indian paper understands that a proposal 
to depute a Government officer to confer with Messrs. Kilburn and 
Co. regarding electric lighting in Calcutta is under the consideration 
of the Local Government. 


Canterbury.—The Imperial Electric Light and Power 
Company have given notice to the Canterbury Town Council of their 
intention to apply fora provisional order for the electric lighting of 
Canterbury, and also of their intention to petition the Board of Trade 
to revoke the order which was granted to the Canterbury Town 
Council some years ago, on the ground that the provisions and objects 
of the order have not been carried out. 


Cape Town.—The Cape Town and Suburban Electric 
Lighting Syndicate, Limited, has just held its fourth annual meeting. 
The demand.for current has steadily increased, but, says the Engi- 
neer’s Gazette, additional plant provided only became available in 
Rondebosch in July, 1896, and in Wynberg in October, 1896, so that 
the company’s works were not in complete operation during the 

ter past of the past financial year. The directors recommend 4 
dividend for 1896-7 at the rate of 7 per cent. per annum; this 
dividend will absorb £2,240, leaving £494 5s. 10d. to be carried to 
the credit of 1897-8. 

Chelmsford.—The Lighting Committee has reported that 
the illuminating power of the arc eis hee the streets has for some 
time been below the standard. Complaints are also made about the 

rivate lighting, and the surveyor is to communicate with the 
Shelmstord Electric Lighting Company. 

Chichester.—The Chichester City Council have resolved 
to take the necessary steps to procure an electric lighting 
provisional order. 

Colne.—The Town Council have decided to apply to the 
Board of Trade for an electric lighting provisional order. 


(Continued on page 347.) 
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THE VICTORIAN ERA EXHIBITION. 


THERE are many scientific things at the Earl’s Court Exhi- 
bition which are no doubt interesting to the public. The 
scientific man, however, would probably have more apprecia- 
tion for the social side of the show,‘ and, if: he tries it, we 
can guarantee his complete satisfaction. 


Earl’s Court. The various sections, Industry, Art, Sporting, 
&c., the entertainments, and the open air attractions, combine 
to make it one of the best exhibitions ever held in London. 

The electric lighting plant has undergone several changes 
since the opening of the; Empire of India Exhibition in 1895, 
and we are indebted to’ Mr.:A. W. Money, the chief electrical 
engineer to the London} Exhibitions, Limited, for the details 
of the work carried out by: him:this season. 


View or SWITCHBOARD. 


The Postmaster-General, the various railway companies, 
Messrs. Siemens Bros., and others, have distinct electrical ex- 
hibits, and there are firms such as the British Aluminium Com- 
pany, Messrs. J. E. Audrews & Co., aud others that are closely 
associated with the electrical industries, who exhibit examples 
of their well-known products. We need hardly say, however, 
that the scientific items form only a small portion of the 
collection of exhibits that have been gathered together at 


The illustration of the power house shows the arrangement 
of the machinery, which is capable of dealing with 540 kw. 
for arc and incaidescent lighting, &c. 

The steam raising plant consists of nine Davey, Paxman 
loco. type steel boilers, working at 120 lbs.: pressure per 
square inch, each capable of producing from 3,000 to 
3,500 lbs. of steam per hour with a natural draught. The 
boilers are all fitted with injectors, and arrangements ace 
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made to feed the same from either of the Worthington 
pumps fixed at each end of the battery. Steam is collected 
from the domes, and passes through 38-inch pipes and stop 
valves to a steel receiver supported on expansion brackets 
along the top of the boilers, from which the steam pipes to 
the various engines are connected. 

There are three sets of direct coupled generating plant, 
and three sets of belt-driven plant. The 200-I.H.P. Peache 
high speed engine, which is direct coupled to the counter- 
shaft, has been installed this year to take the place of the 
200-I.H.P. horizontal compound Colchester engine put down 
in 1895. This engine, which is of the latest type, manu- 
factured by Messrs. I)avey, Paxman & Co., of Colchester, runs 
at 350 revolutions per minute, and drives by means of orange 
tan belts three 55-light Brush arc machines, and one direct 
current 105-volt 40- 
kw. Brush two-pole 
machine. It is 
giving every satisfac- 
tion, the governing 
being exceptionally 
good, and the varia- 
tion in speed is not 
more than 24 per 
cent. when a circuit 
of 55 arc lamps is 
suddenly switched on 
or off. The com- 
bined efficiency of 
this section of the 
plant has been con- 
siderably increased 
by direct coupling to 
the countershaft. 

The remaining 
portion of the plant 
consists of two 
180-I.H.P. Peache 


engines coupled 
direct to two 100-kw. 
Mordey alternators 


and exciters running 
at 325 revolutions 
per minute; one 130- 
I.H.P. Peacheengine, 
coupled direct to a 
75-kw. Mordey alter- 
nator and _ exciter, 
running at 360 revo- 
lutions per minute; 
one 120-1.H.P. hori- 
zontal compound 
Colchester engine 
running at 105 revo- 
lutions per minute, 
and driving, by 
means of orange tan 
belting, one 75-kw. 
Mordey alternator 
and exciter, and one 
direct current 105-volt 25-kw. Vienna- Brush machine; one 
120-H.P. coupled compound (irder engine running at 105 
revolutions per minute, driving, by means of orange tan 
belting, two 55-light Brush arc machines, 


SWITCHBOARD. 


Our illustration shows the general arrangement of the 
switchboard, which has been designed and built by Mr. 
Money during the winter months. It is constructed entirely 
of incombustible material, with the exception of the hand 
rails, and the flooring on the gallery girders. These latter 
are purposely made of wood, to insulate the switchboard 
assistant from earth in the event of an accidental contact 
with a live terminal. The upper structure carries the main 
alternator panels fitted with main switches, fuses, exciter 
switch, field switch, ammeter and voltmeter, underneath which 
is arranged 16 four-way slate plug panels for feeding the 
primary circuits supplying transformer stations. These 


plug panels have the terminals mounted in ebonite bushes, 
and are fed from the back by four sets of bus bars corre- 


View oF Sus-Srarion. 


sponding with the terminals of the four alternators, and 
tappings are taken from each of these bus bars to every j:lug 
panel, so that the circuit carrying a maximum of 12 amperes 
at 2,000 volts can be plugged on any alternator and avoid 
parallel running. The circuits after leaving the plugs, 
which also are mounted on ebonite and connected together 
by a hard wood handle, pass through a slate slab at the bottom 
of the plug panels to the single-pole switches and D.P. Bate’s 
fuses set back in a fireproof bay and protected in front by 
glass doors. A mirror is arranged at the bottom of the bay 
at such an angle that the switchboard attendant can see the 
working of the trigger switches (which are fixed on the roof 
slabs of the bay) when standingin an upright position. The 
lower part of the board under the gallery carries in the 
centre a marble panel fitted with six pairs of terminals for 
the high tension arc 
lighters, five amme- 
ters, and five circuit 
switches of the ordi- 
nary brush type. 

On either side a 
marble panel is fixed 
carrying volt and 
ammeters 
switches and fuses 
for the 40-kw. and 
25-kw. -low tension 
machines. The posi- 
tive terminals of 
these on the circuit 
side of the D.P. 
switches are perma- 
nently connected to 
the positive bus bar, 
and the negative 
terminals are con- 
nected to isolated 
contacts on a special 
exchange switch de- 
signed by Mr. Money. 
The object of this, 
as may be seen by 
the diagram, is to 
run all the circuits 
on the bus bars 
from either ma- 
chine, or by placing 
the switch in the 
position shown in 
the diagram, each 
machine has its own 
work, This switch 
is easily manipu- 
lated when the ma- 
chines are working, 
and the load can be 
changed from one 
machine to the other 
without interrupting 
the light. 


TRANSFORMER STATIONS, 


The system of splitting the primaries into 12-ampere cir- 
cuits facilitates running the most important transformer 
stations from two or more machines. The station illustrated, 
containing five 12-kw. Mordey transformers, is fed from 
three distinct circuits, and is situated on the west side of 
“Picturesque England.” Five pairs of 37/16 secondary 
mains branch out from this station, two supplying the west 
side, two the east side, crossing the streets underground in 
21-inch wrought-iron pipes, and one pair supply the centre. 
The current is distributed on the ground floor by 1t 6-way 
D.P. fuse boards feeding 5-ampere circuits, and each circuit 
is controlled by 5-ampere switches ; jointing is dispensed 
with where possible. The outside street lamps, containing 
80 50-C.P. together with the lamps for ornamental purposes 
in the upper story, are wired on five circuits and controlled by 
five main switches. There are also 12 10-ampere Siemens 
alternate current arcs ran two in series from these trans- 
formers for lighting the Sporting section. Forty trans- 
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formers are in use about the grounds, with a total output of 
316 kw., ranging in size from 18-kw. to 1°5-kw., and there 
are 18 transformer stations, feeding in all 10,500 8-C.P. 
lamps or their equivalent. The insulation resistance of the 
distributing systems is well above the minimum required by 
the fire insurance offices. 


Arco Licutina. 


The are lighting is carried out on both high and low 
tension systems, viz., 218 10-ampere lamps, of the Brockie- 
Pell and Crompton type, are run on the high tension direct 
current system on four circuits; 34 15-ampere direct current 
lamps of the Money-Nash type are run two in series on 105- 
volt circuits; 28 10-ampere alternating current lamps of the 
Siemens band type are run two in series on 100-volt circuits ; 
10 8-ampere direct current lamps of the Crompton-Pochin 
type are run two in series on 105-volt circuits; making a total 
of 290 lamps. The four high tension circuits are each 
divided into three or more loops, which are brought back into 
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ve 


25 KW. 
COMPOUND WOUND 


DraGram. 


the power house and connected in series by suitable contact 
pieces, thus admitting of splitting up or isolating any loop 
for testing or other purposes. These high tension mains, 
when outside buildings, are run underground; two circuits 
in one pipe of 1 inch diameter, and suitable joint boxes are 
fitted opposite the arc standards for connecting lamps alter- 
nately on the two circuits. These boxes, after the joints 
have been carefully insulated, are filled in with crude ozokcrite, 
and the covers made watertight. The insulation resistance 
of the two outside circuits, with 54 arc lamps in series with 
exposed terminals, is from 1°4 to 2 megohms in fine weather. 

In addition to the lighting, there are 12 motors in use for 
driving industrial exhibits in various parts of the Exhibition, 
varying in output from 5 to {-B.H.P. There are four elec- 
tric launches on the Queen’s Court Lake, equipped with 
2} B.H.P. motors, and several small motors driving fans. 


As many alterations are made every year to meet the re. 
quirements of the London exhibitions, a great amount of 
work has to be carried out in ashort space of time, and we are 
informed by Mr. Money he has re-arranged and wired through- 
out since March, 1897, considerably over 2,000 lamps of 
16 C.P., and 128 10-ampere arc lamps, which has _necessj- 
tated many alterations to mains and transforming stations, &o, 


THE THREE-WIRE 440-VOLT PLANT OF THE 
CANTON ELECTRIC LIGHT COMPANY.’ 


By A. H. PERKINS. 


NEARLY every question as to the application of electricity to 
either new or old uses is not so much one of possibility as of 
finance—not “ how,” but “how much.” The expansion of 
the electric lighting business is an example. All the very 
desirable franchises were disposed of several years ago. Still 
the continued improvements resulting in the cheapening of 
apparatus and lessening of running expenses, make further 
expansion at a slow rate possible. The franchises as such, 
however, are practically valueless, and can be made of value 
only by the most careful use of the money invested. The 
financial problems are of two classes, viz: 1. Given all the 
money desired, to invest all that will pay a reasonable return 
on the investment ; 2. Given a fixed amount, to obtain the 
best results possible with it. Thus the question to use or 
not to use a feed-water heater would be answered under 
condition (1) by ascertaining whether it would save an 


Fia. 1. Fia. 2. 


amount of fuel equal to 10 to 20 per cent. on the investment 
required for the heater. Under the second condition, not 
only this question, but also, “ Have we funds to do it 
with without sacrificing something of greater importance ?” 
must be answered. Among the implements recently put 
into the hands of the engineer for the solution of these 
problems is the 220-volt system. I believe in the direct- 
current system for small towns. A system that does not 
furnish light at all times of night at least is scarcely 
more than a plaything, and, besides, compels the customer 
to keep constantly before him the rivals of the electric ser- 
vice. It will always pay to put in some arrangement at the 
start for maintaining a constant service. For small 
towns, therefore, this practically limits us to the use of the 
direct current, since siorage batteries operate only with 
this, and loss in transformers, and the inefficiency of small 
alternators, render the alternating current out of place for 
this service. 

These considerations, the reports of the continued applica- 
tion of this system abroad, the statements of various lamp 
manufacturers in regard to their lamps, and the fact of the 
imposition of condition 2, led the Canton Electric Light 
Company, of Canton, Pa., to adopt the 220-volt system, at 
first with reserve, and afterward completely. 

Canton is a town of about 2,500 inhabitants, the centre of 
a rich farming district and a residence of those engaged in 
tanning, lumbering, c., in outlaying districts. It has two 
sources of water supply, one from a creek, about a half-mile 


* New York Electrical World. 
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ELECTRICAL AND TELEGRAPH ENGINEERS. 


HANUFACTOURERS and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY Co.'s, ELECTRIC LIGHT Co.'s 
the NATIONAL TELEPHONE Co., COLONIAL GOVERNMENTS, MUNICIPALITIES, &c., &c, 


er ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Gables and Wires; Yuleanised Rubber, Lead 4 Gables, Postal Railway, Fire Alarm and Police Equip- 
Private Installations, Gutta Pereha Wires. Insulators, Batteries, Cables, Gutta Percha wires 


THE 


Works: HELSBY & 16, NEWINGTON, LIVERPOOL. {Head Office: HELSBY, or. Warrington, England. 
Branch Offices: 11, Queen Victoria Street, LOND 2, Parsonage, MANCHESTER; 
and 30, Hope GLAsdow. 


VERITYS, 


ARE THE ONLY MAKERS OF 
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made, doz 
NO. E.8, 
4371. » = ( amp. | 
\ Up ro SO'Anpe | 
| 
2 | 
4872. | 
| 75 amp. 4/6 
| 
Up tro T5 Amp | 
z= 
= | 
4373. | 
Ue to 100 Amp = & 100amp. 
| 
| Price 
| each. 
200 | 1/- 
300 ., | 
500, 
750, 
1000 , | 3/6 
| 1500 , 


THE WIRING RULES OF THE INSTITUTION OF ELECTRICAL ENGINESRS. 


Extract from the ELECTRICAL REVIEW of August 20th.—“ STANDARD fuses are recommended, and it is to e hoped that this will have some effect with 
wiring contractors.” 


WERITYS do not profess that their “STANDARD” (Registered) Fuses are specially referred to, but nevertheless 
THEY ARE THE ONLY FUSES THAT ANSWER THE DESCRIPTION. In their Fuses, as shown above, standard lengths 
are adopted for given capacities, and the strength of fuse for all currents is based upon a revised table specially prepared by 
Messrs. VERITYS and approved by Mr. Preece. 

Another Extract from the same Journal says : —‘‘ Fuse covers should be ventilated; this is a thing most manufacturers have yet to do.” 
Messrs. Veritys can congratulate themselves upon being amongst the few who have put this into practice, as a reference 


to their special high voltage Cut-outs in their new Catalogue will show. 1140 
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ARC LAMPS. 


BRAULIK, 


217 and 218, Upper Thames Street. 


[16] 


Telephone No 
Bank 15,075, 


Sole Agent for Koerting & Mathiesen 
well known Lamps, as accepted by 
various Railway Companies, Corpora- 
tions, Townships, Mills, &c., dc. 


NEW COVERS. 


XXVIII d. 


For Inside Lightirg only, for 
. Showrooms, Large Halls, Theatres, 
&c., consisting of polished copper 
and brass. The suspension ar- 
rangement on the lamp is fitted 
direct to the lamp on the part 
where the brass cylinder is fixed 


XXX d. 


For Inside Lighting. and made 
to meet the growing demand for 
asimple brass cover at a medium 
price—suitable for Showrooms, 
Offices, &c. The outside of the 
jamp is gold bronzed, while the 
cover is polished copper. 


PRICES ON APPLICATION. 
1171 


Telephone :— 
No. 35,028, 
GERRARD. 


Telegraphic Address — 
GALVANOSCOPE 
LONDON 


SOUTH COAST 
AGHINCY : 
3, North Street, Quadrant, 
BRIGHTON. 


ONLY ADDRESS: 
122-124, CHARING CROSS ROAD, LONDON, W.C. 


ALTERNATING © E.C.” TYPE. MOTORS. 
ERNAT 


FOR ANY 
PERIODICITY | 
AND VOLTAGE 


From to 70 


ABSOLUTELY 
RELIABLE. 
SELF-STARTING. 


OUR MOTORS ARE - 


KINGDOM. APPLICATION. 
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POCKET 
ACCUMULATORS 


ELECTRIC ELECTRIC 
BICYCLE, and JEWELLERY 
CARRIAGE BUTTONHOLE and 
LAMPS. 


HAND LAMPS 


ARCHIBALD J. WRIGHT, 


MANUFACTURER, 
318, Upper Street, ISLINGTON, N. 


“STILL” 
{INCANDESCENT LAMPS. 


Large Stock kept of all 
Candle-Powers and Voltages. 


To be had of all the Principal Electricians 
throughout the Kingdom, 
OB OF 


W. M. STILL & CO,, 


24, Charles St., Hatton Garden, 
LONDON. 1866 


DIXON, CLAYTON Co. 


ELECTRICAL ENGINEERS, 


PENISTONE,. 


HIGH-CLASS. 
BELLS. 


ENGLISH MAKE THROUGHOUT. 


WOODWORK 


Of every Description. 


PATRASSES, SWITCH BASES. 
BELLS, 
TELEPHONES, 


TELEGRAPH, 
And all Electrical Instruments. 


Cases for 


SCREWS AND TERMINALS 10 ANY REQUIREMENT. 


LET US KNOW YOUR WANTS. 
WILL SUIT YOU. 


OUR QUALITY AND PRICE 


Morocco, Post Freez, 4s, 6d. 


REFERENCE BOOK OF 


TABLES & FORMULAS 


ELECTRIC STREET RAILWAY ENGINEERS. 


AEREANGED AND COMPILED BY 


A. MERRILL 
(Author ef Lighting Specifications for the Use of Engineers and Arehtiects). 


In the of this book collected the principal tables and formals of which 
the electric street railway eng 


London: H. ALABASTER, GATEHOUSE & CO., 
4, LUDGATE HILL, LONDON. 


LARGE STOCK KEPT IN LONDON 
THE “HARD” 


LAMP 


COMPANY, 
ZURICH (Switzerland). 


of best 


Quality only. 


SOLE MANUFACTURERS OF 


RONTGEN TUBES WITH VACUUM REGULATOR 


(Prof. Zehnder’s Patent). 
Lowes Prices on Application. Represented in the United Kingdom by 


WILHELM & CO., 


& 18, Westmorland Buildings, Aldersgate &t., London, E.C. 
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and their equipment, overhead Pack work, and miscellaneous tables and 
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“STEWART” ENCLOSED ARC LAMP, 


which is FIRST in quality, HIGHEST in economy, LONGEST in Life, SHORTEST in 
and LOWEST in 


OUR NEW / SPECIAL TYPE BURNS ‘SINGLY ON 
1SO Tro 220 voutTs. 


Takes 2} Amperes and utilises 400 Watts in the Arc. 


STEWART ELECTRICAL ‘SYNDICATE, LIMITED, 


5, NEW COMPTON STREET, LONDON, W.C. 


EASTON, ANDERSON GOOLDEN, 


HEAD OFFICE:—ERITH IRONWORKS, ERITH, Kent. 


Telegrams:— EASTONS ERITH.” Telephone:—DARTFORD, No. 4. 
LONDON :—Broad Sanctuary Chambers Telegrams:—‘ EGYPTIAN, LONDON.” 
Broad Sanctuary, 8.W. Telephone:—545 Westminster. 
NEWCASTLE-ON-TYNE:—2 St. Nicholas Buildings. CARDIFF :—Western Mail§Buildings 
ELEOTRIC MINING 


PATENT ENCLOSED 
MOTORS 
FOR COLLIERIES. 


ELECTRIC COAL 


| CUTTING. 
ELECTRIC LIFTS 
AND 
CRANES. 
ELEOTRIC 
TRACTION. 
BOILERS. 
SWITCHBOARD FOR BRIGHTON CORPORATION. Rese 
wee SPECIALISTS IN 
‘ By Electrical or any other Motive Power. 
y BLACKMAN (PATENT APPLIED FOR) 
Fore London, EC and branches. Unequalled for Simplicity, Steadiness, General 
Oloth, Post Free, 28. Illustrated with Working Drawings Construction, Material and Appearance. 


HOWTO BUILD AFIFTY-LIGHT DYNAMO onz oF THE CHEAPEST LAMPS 


OR FOUR HORSE-POWER MOTOR. ON THE MARKET. 
CONSTANT FEED. DIFFERENTIAL ARC LAMP. 


Liberal Trade Discount. Write for Lists. 


TO BE OBTAINED FROM 


H ALABASTER, GATEHOUSE & CO. H. VY. JAMES, 


4, Ludgate Hill ° 
| 179, Trevelyan Buildings, Corporation St., Manchester. 1:1 
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INCANDESCENT 
MANUFACTURED 


EXCLUSIVELY AT OUR 
LARGE WORKS, 


KEMPSTON, A SPECIALITY. 
BEDFORD. REMARKABLE 
DURABILITY. 
EACH LAMP 
| NEW DESIGNS, 
ACCURATELY TESTED LARGE STOCK. 
and 
STAMPED 


BEFORE DELIVERY. 


THE CRYSTAL ELECTRIC LAMP CO., Ltd., srezer, 


NOT IMPORTED. 


ELECTRIC 
HIGH YOLTAGE LAMPs 


ALL KINDS OF LAMPS 
MADE TO ORDER. 


220 V.,160.P FULL SIZE. 


WRITE FOR PRICE LIST. 1667 


PRODUCTS. 


VULCANITE AND EBONITE. 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE T0 ORDER. 


Pure Para Telegraph Strip, Insulating Tape, {c. 


PATENT COTTON “SIMPLEX” BELTING 


Valves Sheet Rubber, Hose Pipes, Fire Hose, Chemical Appliances, Waterproof Garments and all 


DAYID MOSELEY & SONS, 


CHAPEL FIELD WORKS, ARDWICK, MANCHESTER. 


2, 4 & 6, New Brown St., MANOHESTER. 57, Miller Street, GLASGOW. 20, Rue des Marais, PARIS. 
14, Aldermanbury Avenue, LONDON, E.O. Union Chambers, BIRMINGHAM. 14, Place Sainte Gudule, BRUSSELS. 


CELLUVERT FIBRE. 


VULGANITE GELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES 


Patented Non-Stretching Pure Rubber Insulating Tape, 
Rubber Goods of all kinds for Electrical Purposes. 


FOR DYNAMO, MAIN, AND OTHER DRIVING. 


kinds of India-Rubber Goods in Stock, and to Order. 


PRICH OW APPLICATION TO 


WARK HOUSES: 


MOSELEYS,” MANCHESTER, LONDON, GLASGOW. 
9711 
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ALTERNATORS 


Laboratories, 
Testing and 


PYKE, HARRIS & CO, 


34, 
WESTMINSTER. 


FOR 


Special Purposes. 


LIMITED, 


New Tothill Street, 


at work. 


of cost. 


fey? 
Wor’ 


We are prepared to fix jee a" 
under guarantee, and, if fluo 


we fail, to remove free 


Atlantic Works, MANCHESTER, also at 
LONDON, PARIS, NEW YORK, &c. ise 


MORE 


STEAM. 


MELDRUM BROS., 
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BROCKIE-PELL ARC LAMPS 
Can be easily altered to suit any circuit, Continuous or Alternating. 


ALTERNATING ARCS 


FOR 


HIGH LOW TENSION CIRCUITS, 


As used in Regent St., London; Hyde Park, &c. 


Trade Mark—“ BROCHIPEL.” Telegrams— ‘Illuminers, London.” 


BROCKIE-PELL ARC LAMP, Lop, 


97, Queen Victoria St., LONDON, E.cC. 


WHOLE SALE DEPOT 


FOR THE 


WORLD-RENOWNED 


SIEMENS LAMPS 


Special Terms for Contracts. 


G. STRAUS & CO., Lr. 


130, QUEEN VICTORIA ST., LONDON, E.C. 


J. D. F. ANDREWS & CO., L™: 


FULHAM ELECTRIC WORKS, PUTNEY BRIDGE STATION, LONDON. 
Originators, Pioneers, Patentees, and Perfectors of 


SECURITY CONCENTRIC WIRING, 


Most extensively introduced into every class of building. 


SECURITY DOUBLE WIRING, 
No wood casing. Same class of work as our Concentric 


SHORT LONG LIFE ARC LAMPS. 
SELF-REPLACEMENT INTER-COMMUNICATION TELEPHONES. 
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HAVE YOU REALISED 


THE FACT THAT THE 


ROBERTSON 


ELECTRIC 


Hi 


| 
if 


THAT LIGHTS THE WAY 
TO SMALL 
BILLS FOR CURRENT AND RENEWALS ? 


pee- MaDe ENTIRELY AT BROOK GREEN WORKS, HAMMERSMITH, W. 


THE INCANDESCENT ELECTRIC LAMP CO., Ltd., 


SOLE SELLING AGENTS:— 


THE GENERAL ELECTRIC CO., Lt, 


69, 71, & 88, Queen Victoria Street, LONDON, E.C. 
And at GLASGOW, MANCHESTER, NEWCASTLE, BIRMINGHAM. 
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AND 


THE ELECTRICAL REVIEW SUPPLEMENT. 


J. H. HOLMES & 


NEWCASTLE-ON-T YNE, 
17. SOHO SQUARE W. 


SLOW SPEED. 
HIGH EFFICIENCY. 


DYNAMOS 


1121 487 


THE ELECTRICAL REYIEW. 


PuBLisHED uvERY Friay, Pricey 4d. 
Office: 4, LUDGATE HILL, LONDON. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY 


NOTICE TO ADVERTISERS. 
The following are the LATEST times up to which Advertisements can 
be received for publication in current week’s issue :— 
New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages, Thursday 2 p.m. 


TELEPHONE No. 15,077 Telegrams: “INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1890), 
Electrical Auctioneers, Valuers, 


AND ARBITRATORS. 
Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON E.C. 


In the High Court of Justice, Chancery Division. 
Mr. Justice Romer. 
THE GENERAL ELECTRIC POWER AND 
TRACTION CO., LTD. (In Liquidation) v. LEWIS. 


PERCY HUDDLESTON & CO. 


VULCANITE. 


HARBURG INDIA-RUBBER ©. COMPARY. 


London Warehouse: F. WINTER, 138, London Wall, Wood St., E.C. 


LECTRICAL ENGINEER Wanted as Assistant x 


a knowledge of incandescent lamp making. 4p 
cations confidentially treated —Full particulars to 1,546, 
TRICAL Review, 4, Ludgate Hill, London. 1546 


REMIUM PUPIL.—HElectric light engineer and electrical 
instrument maker, holding appointment as lecturer in 
electric technology at a technical school near London, has vacancy 
for a Pupil, resident or non-resident. Private laboratory. 
References given and required.— Apply 1,525, ExxcrricaL 
Revisw, 4, Ludgate Hill, London. 


REMIUM PUPILS.—Large electrical manufacturing works, 
near London, have several vacancies.—Address 1,278, Euxc- 
TRICAL Review, 4, Ludgate Hill, London. 


ALESMAN Wanted in a West End Showroom, must be 
capable and of good address and character.—Apply by letter, 
stating age, qualifications, and salary required, to 1,562, Exec- 
TRICAL Review, 4, Ludgate Hill, London. 1562 


fgg = Wanted for Glasgow, to represent electric light 
accessories manufacturers. Experience and connec- 
tion indispen:able—State previous experience and terms, 1,555, 
Exectricat Review, 4, Ludgate Hill, London. 1556 


Have received instructions to offer for 
SALE BY AUCTION, 


at the Mart, Tokenhouse Yard at an early date (unless disposed of by 
Private Contract) the valuable leasehold premises known as the 


COPPER DEPOSITING WORKS, 
WEST FERRY ROAD, MILLWALL, LONDON, E. 


having a ground area of about 75,000 feet and having a frontage to 
the River Thames of 91 feet. The wharf is connected with the various 
buildings with tramways, and is held at a ground rent of £250 per 
annum. 

The buildings comprise Engine and Boiler Houses, Depositing 
House, Wire Mill, and other buildings, also r’s House, 
Offices, &c. The whole of the fixed plant and machinery will be 
included in the purchase and include two pair of new Horizontal 
Compound Condensing Engines, and three High Pressure Boilers, 
co Paxman & Co., Dynamos, Vats, Pamping Plant, Cranes, 


Farther particulars may be had of E. Wilding, Esq., Chartered 
Accountant, 2, Clement’s Inn, W.C.; Messrs. Ward, Perks, & McKay, 
Solicitors, 85, Gracechurch Street, E.C., and of the Auctioneers, 72, 
Finsbury Pavement, London, E.C. 1552 


CHEAP PREPAID ADVERTISEMENTS, 
Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 
Three consecutive Insertions for the Priee for Two. 


bag ber Wanted to canvas for electric light; small 

salary and commission.— Write, giving full particulars with 
salary and commission required.—1,567, ExzctricaL Revizw, 
4, Ludgate Hill, London. 1567 


ANTED.—Foreman electric light wireman, must be abso- 
lutely trustworthy and able to give undisputable refer- 
ences.—1,548, Enzcrricat Revisw, 4, Ludgate Hill, London. 154s 


ANTED.—First-class railway electrical Foreman to take 
charge of shops, must have experience, be married, and 
steady.—1,542, ExecrricaL Review, 4, Ludgate Hill, London. 154. 


ANTED.—A capable Electrician accustomed to designing 

and building small motors for both continuous and alter- 

nating currents.—Address, stating wages required, experience, 
1,556, Exxcrrica, Revizw, 4, Ludgate Hill 
ondon. 1556 


SITUATIONS WANTED. 
ts are to be answered to a 
Office, 


number, letter, or 
nom de plume at the Dames and 
addresses of the Advertisers will be entirely . 


for 


S Engine Driver, Stoker, or in charge of hydraulic machinery ; 


many years’ experience.—References permitted to Editors 


Review. 1,396, Exzcrricat Review, 4, Ludgate Hill, London. 
A® STOREKEEPER, SALESMAN, &c.—Young Man (with 

good practical knowledge) seeks Situation in any such 
capacity, 10 years’ rience in execution of orders, &c , excellent 
references.—‘ E. T.,” 57, Abbeyfield Road, Rotherhithe, London. 


‘SITUATIONS VACANT. 


ts are to be answered to a given number, letter, or 
for names and 


OMMERCIAL Gent!eman wanted, to expand the business in 

_ London and district of a company dealing in first-class 
specialities in electric light appliances and telephones.—Reply to 
1,554, Exgctricat Review, 4, Ludgate Hill, London. 1584 
[Derren for electrical engineers.—Apply, stating ex- 


perience and salar uired, 
4, Ludgate Hill, London. Sais 1550 


1,550, EuectricaL Review, | 


A LE.E., late manager and partner in electrical engineering 
- firms, seeks engagement, eight years’ experience in 
dynamo design and construction, estimating, and installation 
work, control of men, and business experience.—1,522, ELECTRICAL 
Review, 4, Ludgate Hill, London. 1522 


- YOUNG Electrical Engineer (24) well educated, desires post 
as Assistant in contracting or consulting electrical engi- 
neer’s office, capable of superintending installation work, esti- 
mating, &c. Central station expe:ience; five years’ experience 
with leading firms, home and abroad. ighest testimonials.— 
1,515, Exxcrercat Ruview, 4, Ludgate Hill, London. 1515 


[Continued on neat page.] 
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- GENTLEMAN, willing to pay a premium, desires to place 
A his son with a firm of electrical engineers for theoretical 
and ical training. Has already some knowledge of these.— 


practi 
- Address “‘H.,” 57, Alleyn Park, West Dulwich 1516 


SSISTANT WIREMAN requires situation, three years’ ex- 
perience.—1,536, ExzcrricaL Review, 4, Ludgate Hill, 
London. 1536 


Cae WIREMAN, three years’ foreman, seeks situa” 
tion to take charge of installation and general electric 


work.—1,545, Review, 4. Ludgate Hill, London. 35:5 


LECTRICAL instruments, mechanical, inventors’ model, and 
experimental work mechanic (25), wants job, used to same. 
—‘A.S,” 9, Cottage Grove, Walworth, 8.E. 1565 


Engine Indicator, with six springs.—1,483, 
TRICAL Review, 4, Ludgate Hill, London. ti 


WO LIGHT ROOMS TO LET in Lower Ground Floor, 
Victoria Street, Westminster; fitted for offices, very con. 
venient. Rentinclusive, £50.—Apply, 1,564, Review, 
4, Ludgate Hill, London. 15e4 


WW ANTED.—Shunt Dynamo, 65 to 70 volts, 50 amps., over. 
type. in good condition, cheap.—1,543, Etegcrricar 
Review, 4, Ludgate Hill, London. 1543 


Ws a Partner to take over an Electrical Engineering 

Business requiring further capital, now being carried on 
by a Limited Company.—Apply, Garpnzr & BEANLAND, Ac- 
ccuntants and Auditors, 35, Hustlergate, Bradford, Yorkshire. 1;;: 


LECTRICAL ENGINEER (Scotsman, 2°), just returned 
from abroad, seeks Situation. Would take charge of 
installation work, travel, or go abroad with plant; highest testi- 
monials.—Address, 1,566, Execrricat Review, 4, Ludgate Hill, 
London. 1566 


LECTRICAL ENGINEER (20) four years’ practical general 
experience, seeks engagement as junior assistant.—1,541, 
Exscteicat Review, 4, Ludgate Hill, London. 1541 


LECTRICAL ENGINEER, with 10 years’ practical experi- 
ence, requires re-engagement at home or abroad in any 

position.— Write “ P. D. 8.” Willing’s, 162, Piccadilly, 
1500 


bgp ge ns requires situation at electric supply company, to 
take charge and their nine 

years’ experience with high speed electric engines ; good references. 

—H. G. G.,” 29, Victoria Road, Harborne, Birmingham. 1520 


ENGINEER (24) seeks engagement, tracticn 
preferred, three years City Guilds Institute, two 

manufacturing firm, charge of high tension plant.—Apply 1,504, 
Exxctricat Review, 4, Ludgate Hill. London. 1504 


, eee position as Junior Draughtsman, City Guilds 
certificate, two years’ workshopexperience. Testimonials. 
—Address C. H. Venasues, 22, Calabria Road, Highbury, N. 15. 


ANTED.—Situation as Draughtsman or Assistant Manager 

in electric works. 14 years’ experience with leading firms, 

references, &c.—Apply 1,495, ELectricat Review, 4, Ludgate 
ill, London. 1495 


\ oo G Electrical Engineer, thorough practical and theoretical 
training, good draughtsman and. designer, speaks French 
and German, desires situation. — Address 1,533, ELECTRICAL 
Review, 4, Ludgate Hill, London. 1538 


ARTICLES FOR SALE AND WANTED, 
PARTNERSHIPS, &c. 


Where Advertisements are to be answered to a number, letter or 
de plume at the HizorricaL Review Office, a for names and 
eAdresees of she Advertisers will be entirely 


ving increased their ttery t, are now 
pared to make additional contracts for i onan et 
all sizes. Power available night and day. Telephone No. 6,994.— 
Perro & Raprorp, Lrp., 578, Hatton Garden, London, E.C. 


.—_——— Charging.—C. H. Cathcart & Oo., havin 
plant specially adapted for this purpose, charge cells of all 
sizes promptly, thoro’ , and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—8, Dorset Buildings, Salisbury Square, Fleet Street, B.C. 
(Telephone No. 65,266). me 


A NORTH OF ENGLAND manufacturing firm, making 
dynamos, motors, and general electrical accessories, is open 

to appoint Sole Agents in all principal towns.—1,549, ELzcTricaL 

Review, 4, Ludgate Hill, London. 1549 


OMPLETE VOLUMES of Execrricat Review from 1872 to 

1896, and of the Electrician from 1861 to 1896 for sale; in 

lendid condition.—Address, THz Epitor, The Cape Times, 61, 
ornhill, London, E.C. 1568 


OR SALE.— 


Marshall’s MP class vertical engine, cylinder 13’ dia., 16” stroke, 
120 revs. per minute, giving 56 effective horse-power. 
Multitubular boiler, by Tinkers, Ltd., Hyde, height 13 feet, dia. 
5 ft. 6 inches, number of tubes 112, now working at 120 lbs. 
steam pressure, complete with all mountings; also vertical 
feed-water heater. 
Donkey pump, by Mumford, with ram 23” dis., 4” stroke. 
The above may be seen at the Empire Theatre, Birmingham. 


—Apply Tur Preston Execrric Co., Lrp., Birmingham. 1510 


ARTNER Wanted with about £500 to extend electrical manu- 

facturing business in London, one with practical knowledge 

and small business connection preferred.— 1,512, ELEcTRICAL 
Review, 4, Ludgate Hill, London. 1512 


TINUM i f a ity, purchased 


erken 6523 


a —Portable Testing Set (Ohmmeter and Generator) 
in good condition and cheap.—Apply, 1,640, Exzcrricat 
Review, 4, Ludgate Hill, London. 1540 


ANTED, 350 yards 19/18 lead-covered cable; a few 
hundred yards of 7/18 ordinary insulated cable; volt- 

meter and ammeter ; 60 feet of 12-inch leather belting, and a belt 
pulley 10 feet dia., 12-inch face, 54-inch hole.—Full particulars 
and price to Firron & Rosinson, Iron and Steel Merchants, 
Leeds. 1582 


Electric Lamp Tops and Scrap Platinum.—Epry 
AND Co., 29, Ludgate Hill, London. ur 


ELECTRIC Telephones, 
Bells Batteries, 

Switches, 
Pushes, Electro- 
Lamps, Medical 
Wires, Apparat us. 


Price List of Electrical Accessories on application. 
LIBERAL DISCOUNTS TO THE TRADE. 
HARRISON, Manufacturing Electrician, 
Ofice—697, ORMSKIRK ROAD, PEMBERTON, WIGAN. 


Works—ELLESMERE MILL, NEWTOWN, WIGAN. 
Registered Telegraphic Address Harrison, PEMBERTON. 


NER & SONS. DYNAMOS, MOTORS 
GARDNER & SON @AS._ ENGINES. 
See Page Advertisement Third Friday of each month. 


THE PHOENIX DYNAMO 
See Advertisement 
MANUFACTURING Priday in month 


E 


EMISSARY PATENT ELECTRICAL LUBRICANT. 


REGISTERED TRADE MARK: 


Absolutely prevents all Sparking, 

Heating, and Friction on Dynamos 

Motors, &c, The BEST and CHEAPEST 
Lubricant. 


Commutators and Brushes run for 
years without any measurabie wear. 
Sample tins, 9s. 6d., post free. 


THE KINGFISHER PATENT LUBRICATION CO., LEEDS. 
Telegrams, KINGFISHER.” Telephone 1,985. adil 


ELECTRIC RAILWAY OF TO-DAY. 


By H. B. PRINDLE. 


Fully Illustrated. Post Free 2s. 6d- 


Conrunts:—The Electric Railway; The Power Station: The 
Electrical Apparatus; The Switchboard; Line Construction; The 
Motor; The Motor Truck ; Overhead Construction; Curve Construc- 
tion; Storage Batteries. 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO., 
4, LUDGATE HILL, LONDON. 
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TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSFORMERS, &c. 


STAMPINGS OF ALL DESCRIPTIONS, | MAGNETS—Forged, Rolled, Cast or Stamped, 


DISCS up to Finished, | 
60 inches diam. or in the Rough. 
SLABS & BARS 
a specialty. in 
Suitable Sections 
Accuracy of Stamping for Magnets, 
Cold Sawn to 
Results Guaranteed. lengths. 
ROLLED AND FORGED SHAFTING, EYE BOLTS MICA, COMMUTATOR SEGMENTS, &. ms 


ROBERT JENKINS, 


Gducational Uotices. 


| 


Gducational Ustices, 


THE ELECTRICAL & GENERAL ENGINEERING "HE GLASGOW & WEST OP SCOTLAND TECHNICAL COLLRGE. 


COLLEGE, 


PENYWERN HOUSE, EARL’S COURT. 


Principal: Senior Instructor 
W. de TUNZELMANH, B.Sc. M.L.E.B. | ©. CAPITO, M.LE.E., M.1.M.E. 


Extensive Laboratories, Rooms, Dynamo Room, 
Steam Engine, Workshops. 
Recommended by most of the leading engineering firms. 11, 


KING’S COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE 
DIVISION OF THE FACULTY OF SCIENCE. 


Michaelmas Term Commences Thursday, September 30th. 


of leer full Curriculum for the College Associateship in Mechanical, _ 


Civil, or Electrical Engineering, Architecture, Chemical 
Manufactures, and Metallurgy, extends over a period of three years. 
A shorter course of two years qualifies for the Certificate of 


Professors. 

MECHANICAL ENGINEERING, S. M.A., M.I.M.E. 
CIVIL ENGINEERING, Henry Rosmson, M.Inst.C.E. 
ELECTRICAL ENGINEERING, J. Hopxmson, D.Sc., F.R.S. 
NATURAL PHILOSOPHY, W. G. Apams, M.A., D.So., F.R.S. 
ARCHITECTURE, Banister Fiercusr, F.R.1.B.A. 
CHEMISTRY, J. M. THomson, F.RB.S., F.C.S. 
MATHEMATICS, W. H. H. Hupson, M.A. 
METALLURGY, A. K. Huntinaton. 
GEOLOGY and MINERALOGY, H. G. F.R.S. 

Non-Matriculated Students, or those who, not wishing to attend 
the whole course, are desirous of studying any particular Ley sy 
may attend any of the classes held on payment of the specified fees. 


EvEnina CLassEs 
are held for Civil, Mechanical and Electrical Engineering, Worksho; 
larey: Wood Carving, and Science Subjects. 
Prospectuses and all information apply to 
THE SECRETARY, 
King’s College, Strand, W.C. 1884 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING. 


ROF, ANDREW GRAY, LL D., F.B.S., will begin in October 
next a systematic COURSE OF INSTRUCTION in Elec- 
trical Measurement and Practical Electricity. The Physical 
Laboratory is fully pag with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved 
modern Measuring Instruments for all branches of Electrical 


gineering. 
Laboratory Fees at the rate of £1 1s. per Term for six hours 
per week. Composition Fee for all College Lectures for the 


10. 
Applications for Calendar, Prospectus, and general information 
to be made to : “a 
J. E. LLOYD, M.A., 


1811 Secretary and Registrar. 


HE Diploma of the College is granted in the following Depart- 
T ments of Hngineering and other branches of Applied and 
General Sciences 

CIVIL ENGINEERING. 
MECHANICAL ENGINEERING. 
NAVAL ARCHITEOTURE. 
ELECTRICAL ENGINEERING. 
ARCHITECTURE. 
CHEMICAL ENGINEERING. 

METALLURGY. 
MINING ENGINEERING. 
AGRICULTURE. 
CHEMISTRY. 
MATHEMATICS AND PHYSICS. 

Special Courses of Study extending over three Academical years 
have been arranged in each of the above Departments. Average 
Fee per Session, £14 14s. 

Students may enrol in any of the separate Courses of Lectures 
or in any of the Laboratories, provided they are qualified to take 
advantage of the instruction given. 

The Laboratories for Practical Instruction in Physics, Chemistry, 


| Technical Chemistry, Metallurgy, and Electrical E 


and the Engineering Workshop, are liberally equi; with the 
most approved Apparatus. 

Session 1897-98 commences on Monpay, OctoBER 4TH. Entrance 
Examination begins on Turspay, SEPTEMBER 28TH. 

For Calendar (price 1s. 4d. by ), containing detailed Sylla- 


| buses of each Course, particulars of Fees, Scholarships, &c., apply to 


38, Bath Street. JOHN YOUNG, B.Sc., Seoretary. 


ENGINEERING AND CHEMISTRY. 


CITY & GUILDS OF LONDON INSTITUTE. 


SHSSION 189'7-98. 
HE Courses of Instruction at the Institute’s Central Technical 
College (Exhibition Road) are for Students not under 16 
years of age; those at the Institute’s Technical College, Finsbury, 


_ are of an Intermediate Grade for Students not under 14 years of 


age. The entrance Examinations to both Colleges are held in 
Particulars 


| September, and the Sessions commence in October. 


of the Entrance Examinations, Scholarships, Fees and Courses of 

Study, may be obtained from the respective Colleges, or from 

+4 of the Institute, Gresham College, Basinghall 
eet, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE, 
EXHIBITION ROAD, 8.W. 
A College for higher Technical Instruction for Students 
not under 16, preparing to become Civil, Mechanical or 
Electrical Engineers, Chemical and other Manufacturers, and 
Teachers. Fees for a full Diploma Course, £25 per annum. 
Professors :—Civil and Mechanical Engineering, W. C. Unwin, 
F.R.S., M.L.C.E.; Physics and Electrical Engineering, W. E. AYRTon, 
F.B.S., Past Pres. Inst.E.E.; Chemistry, H. E. Anmstrona, Ph.D., 
Mechanics and Mathematics, O. Hunegicr, Ph.D., 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY, 
LEONARD STREET, CITY ROAD, E.C., 

Provides Courses of Intermediate Instruction for Day Students 
not under 14 years of age, p ing to enter Engineering and 
Chemical Industries. Fees, £15 annum. Professors :—Physies 
and Electrical Engineering, 8. P. Tuompson, D.Sc., F.R.S.; Me- 
chanical Engineering and Mathematics, W. E. Dausy, M.A., B.8c., 
M.I.M.E.; Chemistry, RB. Meupoua, F.B.S., F.L.C. 


JOHN WATNEY, 
City and Guilds of London Institute, Hon. Sec , 
College, Basinghall Street, E.0. 
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Goucational Ustices. 


Official Notices. 


WICTORIA UNIVERSITY, 


‘UNIVERSITY COLLEGE, LIVERPOOL. 


DEPARTMENT OF ENGINEERING. 


SESSION 1897-8 COMMENCES OCTOBER 41x 
rer Courses of Instruction are arranged in:— 


(1). Civil Engineering. 
(2). Mechanical Engineering. 
(3). Electrical Engineering. 

There courses enable students to qualify for University Degrers, 
and for the College Certificates in Engineering. They comprise in 
addition to special Engineering Lectures and Laboratory Work, 
in Mathematics, Physics, Electrotechnice, and 

emistry. 

The Engineering Laboratories and also the Electrotechnical 
Laboratories are completely equipped with modern appliances. 

The College Prospectus, and also the Special Engineering 
Prospectus can be obtained on application to the Registrar. 154 


KING’S COLLEG E, LONDON. 


. CLASSES in Electrical Engineering commence 
October 4th. 
Special attention given to Electrical Traction. 
For Prospectus, apply to the SzcrrTary. 1558 


Official Uotices. 


PERAK GOVERNMENT RAILWAYS. 


STRAITS SETTLEMENTS. 


retical and practical knowledge of telegraphy, and understand 
location of faults, and setting up of batteries, electric bells, and 
telephones. Preference will be given to one who has had a course 
of instruction in one of the large railway telegraph schools, and is 
acquainted with dyzamos and electrical lighting plant. Engage- 
ment for 3 years. Salary, $120 per month for the first year, $130 
per month for the second, and $140 per month for the third, with 
option to the Government to renew the engagement for another 
three years at $150 per month. (The exchange value of the 
dollar on August 30th was 1s. 9}d). No compensation for fluctua- 
tion or fall in exchange. Free unfurnished quarters will be 
— A contribution of 4 per cent. of salary to be made to 

ilway Superannuation Fund. Second class passage out and 
back conditional on good conduct. The selected candidate would 
have to pass a strict medical examination before appointment. 

Applications, stating age, whether married or single, and giving 
full particulars of experience, and accompanied by copies of 
testimonials (not originals) with names and addresses of references 
of whom enquiry can be made as to capabilities and character, 

be received by THz Crown AGENTS FOR THE COLONIES, 
e Crown nts possess no er particulars respecting the 

above appointment, and cannot therefore undertake to anes 
enquiries. A 1588 


MUNICIPALITY OF IPSWICH, (QUEENSLAND). 


ELECTRIO LIGHTING. 


ui are pre’ to receive Ten ‘or the Suppl 
and Erection of the following plant :— aid 

Section A.—Tabular boilers. 

Section B.—Feed, Steam, and Exhaust Pipes, Pamps and Heaters. 

Section C.—Steam Alternators and Exciters. 

Section D.—Switchboard. 

Section E.—High and Low Tension Mains, Junction Boxes, &c. 

Section F.—Transformers. 

Specifications for the above, with general conditions of the contract, 
may be obtained on application to the undersigned, or at the offices 
of Messrs. Gorpon & Gorton, St. Bride Street, Ludgate Circus, 
London, E.C. 

The Council reserve the right to accept the tender of any contrac- 
tor for any one or more of the Sections, and they do not bind them- 
selves to accept the lowest or any tender. Tenders, marked “ Electric 


' Lighting, must be delivered to the undersigned at the Council 


Chambers, Ipswich, Queensland, not later than noon on Monpay, 
15th, 1897, 


ALBION HAYNE, 
Town Clerk. 1544 


CITY AND COUNTY OF KINGSTON-UPON-HULL. 


ELECTRIC TRAMWAYS. 


HE CORPORATION of the above City invite tenders for the 
electrical equipment of their tramways, to the extent of 
about nine miles doable track and 4 mile single track. 

It will be open to contractors to submit tenders for various 
systems, and the contract, which will not be divided, will include 
engines and generators, switchboards, feeders, poles, brackets, 
trolley wire, rail bonding and all accessories, also the first instal- 
ment of cars (15 motor cars and 5 trailers). 

It is expected that the specification, lithographed plans of the 
routes aud other particulars will be ready for issue early in 
September, and copies, when ready, may be obtained from the City 
Engineer, Hull, by persons proposing to tender, apon payment 
of a deposit of £10, which will-be refunded upon receipt of a 
bona fide tender and return of the papers and plans supplied. 

Cheques to be made payable to Mr. Tuos. G. Minnae, City 
Treasurer. 

Tenders endorsed ‘‘ Tender for Tramway equipment” are to be 
addressed to the Chairman of the Works Committee, and 
delivered at the Town Olerk’s Office, Hull, before noon on Friday, 
November 5th, 1897. 

The Corporation do not bind themselves to accept the lowest or 


any tender. 
By order, 
A. BE. WHITE, City Engineer, 
A. S. BARNARD, City Electrical Engineer. 
Town Hall, Hull, 
August 26th, 1897. = 


NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, 


Dagens ees are invited for the following appointments :— 
Junior Demonstrator in Electro-Technics (two evenings per 
week); Physics Lecture Assistant (full time). 

Forms of application and particulars as to salaries, &c., may be 
obtained by writing to the office of the Institute, St. John Street 
Road, Olerkenwell, London, E.C. 

Applications are to be made in writing on or before 1 p.m. on 
Saturday, September 25th, to ~ 


R. MULLINEUX WALMSLEY, D.Sc., &c., 
Principal. 1558 


COUNTY BOROUGH OF HALIFAX. 


TRAMWAY SWITCHBOARD. 


ENDERS are invited for the supply and erection of a Tram- 
way Switchboard. Specifications may be obtained on appli- 
cation to Mr. T. P. WinmsHuxst, Borough Electrical Engineer, 
Foundry Street, Halifax, on payment of one guinea, which will be 
returned on receipt of a bond fide tender. Tenders will only be 
considered from firms having experience in electric tramway 
switchboard. Tenders endorsed “Electric Tramway Switch- 
board,” must be sent to the undersigned before 10 o’clock a.m., on 
Monday, September 20th, 1897. e person whose tender is 
accepted will be required to observe the Fair Contracts’ Clauses 
adopted by the op ee The Corporation do not bind 
themselves to accept the lowest or any tender. 


By Order, 
KEIGHLEY WALTON, 
Town Clerk 


BOROUGH OF PLYMOUTH. 


Ts PLYMOUTH CORPORATION is pre 


to receive 
Tenders for the undermentioned Ragpenns Works, in con- 
nection with the Tramways of the Borough, viz. :— 

Contract No. 10.—Overhead Trolley Line, Posts, Brackets, &c. 

Contract No. 11—Tramcare, Trucks, Motors, Trolley Arms, &c. 

Contractors may tender for either of the Contracts, but not for 
& part of any Contract. 

Copies of the conditions, specifications, and forms of tender, 
bound up together, may be obtained from’ the undersigned on the 
deposit of Two Guineas for each copy, which will be returned on 
receipt of a bond fide tender upon the prescribed form, and within 
the stated time. 

Should a contractor withdraw his tender, the amount of his 
deposit will be forfeited. 2 

A copy of the drawing of posts will be sent to those wishing to 
tender for Contract No. 10. 


The acceptance of any tender will be subject to the contractor 
paying the standard rate of wages obtaining in the district where 
the work may be carried on. 

JOHN H. RIDER, 


Borough Electrical Engineer. 
East Street, Plymouth. 
September 6th, 1897. 1539 
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| Sealed tenders, endorsed “‘ Engineering Contract No.......,” must | 
| be delivered to J. H. Extis, Eeq., Town Clerk, Plymouth, not 
o | later than the 2nd day of October, 1897. 
= | The Corporation does not bind itself to accept the lowest or any 
| tender. 


§ 


THE ELECTRICAL REVIEW SUPPLEMENT. 


7 ADOPTED AT 


‘ 


EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, BEDFORD, 


WAKEFIELD, KILLARNEY, &c., &. 
And by the London m Supply Companies. 


D SIZES KEPT IN STOCK. 


VARIOUS TYPES 


DOULTON & Lambeth, LONDON: S.E. 

MANCHESTER, Deansgate. 
* “GLASGOW, Bothwell St. 
PARIS, Rue de‘Paradis. 


WORKS: LAMBETH, LONDON, 

- ROWLEY REGIS, STAFFS. 
SMETHWICK, nr. BIRMINGHAM. © 
HELER’S, LANCS. 


BURSLEM. PAISLEY,NB, PARIS, 


RCTS 


16, RED LION STREET, 


SUCCESSORS IN THE 


AMMETER, VOLTMETER, ND SWITCH BUSINESS 


NALDER BROS. & CO., 


HIGH INSULATION, 


6-INCH 


METAL DIAL, 


BRASS COVER, 


BRASS BASE, 


TERMINALS 


AT BACK. 


SOLE ADDRESS: 


CLERKENWELL, 


SOLE MAKERS OF THE 


N.C.S. AMMETERS & YOLTMETERS. 


1896 Type, 6-inch Dial. 


i G 0 ANPS. 


E.c. 


JEWELLED 
BEARINAS, 


ACCURATE, 
RELIABLE, 
HANDSOME. 


MADE IN 
ENGLAND. 


34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 


AGENTS :—Messrs. W. McGEOCH & Co., 108, Argyle Street, Glasgow; and Mr. 8. JEVONS, Electric 
Stores, Minories, Birmingham. 


Edited by the ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin. 


CONTENTS.—General Information with regard to Electric Installations; 
Instruments; Conductors, Cables, Twin Wires, Copper Wires, Flexible Cords; Safety Fuses and Safety Plugs; Switches, Circuit Con- 
nectors ; Installation and Insulation Material; Arc Lamps and Accessories; Glow Lamp Fittings and Electroliers; A.E.G. Glow 
Lamps; Electric Motors (Electric Transmission of Power). 


JUST PUBLISHED. 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 


MANUAL FOR PREPARING APPROXIMATE SCHEMES AND ESTIMATES. 


BOUND IN CELLULOID, RED EDGES, POST FREE 12s, 6d., TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, LONDON, E.C. 
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YOUR TRAVELLER MUST HAVE IT. 


THE GEOGRAPHICAL ARRANGEMENT OF NAMES IN ENGLAND, SCOTLAND IRELAND, AND WALES, WILL ENABLE HIM TO GET ORDERS AND WILL SAVE HIM 
FROM PORING OVER LOCAL DIRECTORIES, WHICH ARE VERY OFTEN INACCURATE. 


PRICE ONE SHILLING. 


DOMESTIC ELECTRIC LIGHTING, 


TREATED FROM THE CONSUMERS’ POINT OF YIEW. 
BY 


ED. C. p—E SEGUNDO, Assoo.M.Inst.C.E. 


POST FREE, 2s. 6d. WITH 34 ILLUSTRATIONS 


OZONE: 


ITS COMMERCIAL PRODUCTION AND ITS APPLICATIONS. 
By EMILE ANDREOLI. 


POPULARLY WRITTEN AND FULLY ILLUSTRATED. POST FREE, 1s. 


THE STRANGE HISTORY OF A DYNAMO. 


Should be read by all interested in the production of electricity. An excellent gift for schoolboys. 


ILLUSTRATED, 8s. 6d. POST FREE. 


POLYPHASED ALTERNATING CURRENTS, 


By E. HOSPITALIER. 
CONTENTS :—Introduction. I. Triphased Currents. Chapter 1. Generation. Chapter 2. Transformation. 
Chapter 8. Applications, Electric Lighting, Motors. Chapter 4. Multiple Transformers. 


II. Diphased Currents. Chapter 1. Generators. Chapter 2. Transformers. Chapter 8. Motors. Chapter 4. 
Multiple Transformers. Appendix A. Appendix B. 


59 Illustrations. Post Free, 2s. Gd. 


By RANEIN EENNEDLY. 


A Treatise for Photographers, Photo-Electric Printers’ Etchers and Engravers, and including Apparatus for Copying Purposes 


for Engineers and Architects. 
THE ONLY WORK IN EXISTENCE TREATING ON THIS SPECIAL SUBJECT. 


Any of the above Books can be had, Carriage Paid, by sending a remittance for the price indicated to— 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 
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{MAKERS OF 


.ELEGRAMS: DYMAMO} 
TELEPHONE No. 300 OLDHAM 


Fig. No. 133. 140-KILOWATT DYNAMO, 400 REYS. 


TURNER 


Telegraphie Adéreu: SHEBTIROS, LONDON.” 


FORGINGS FROM THE HAMMER, & MACHINED TO ANY DIMENSIONS. 


CLARKE, CHAPMAN CO., 


HLAHOTRICAIL HNGINEERS. 


Continuous Current Dynamos, Alternators, 
Electric Motors, 

Slow-speed Direct-coupled 
Engines and Dynamos 


For Ship Lighting, &c. 


bck pe, SEARCH LIGHT PROJEOTORS, ARO LAMPS 
} Hlectric Lighting and Power Transmission. 


OONTRAOCTORS TO ADMIRALTY. 


GATESHEAD-ON-TYNE. 


[RNGINEERING TELEGRAPH CODE USED.] 


Established 1837. Telegraphic Address: “ Unsworth, Derby. 

G. ORS W OVW MiLis 
Manulacturer of Electrical Wires of every description for Electrical Instruments, Dyname Machines, Telephones, and Electric Bells. 
INSULATED LINE WIRES AND CABLES. 

London Agents:—JOHN DAVIS & SON, 118, Newgate Street, E.O. 14 
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WESTERN ELECTRIC 


MANUFACTURERS OF 


TELEPHONE 


EXCHANGE APPARATUS. 


CHICAGO, NEW YORK, ANTWERP, PARIS, & BERLIN. ji 


79, COLEMAN STREET, LONDON, E.C. 


ARTISTIC FITTINGS. 


CAMBRAY WORKS, 
HANDSWORTH, BIRMINGHAM. 


Manufacturers of 
Henry Lea's 
Patent Bench & Counter Fittings. 
Show Rooms: 
11, BARTLETT’S BUILDINGS, 
HOLBORN CIRCUS, 
E.C. 


SEND FOR 
NEW ILLUSTRATED 
CATALOGUE. 


MERSEY DYNAMOS AND MOTORS. 


AT ANY YOLTAGE 


DYNAMOS FROM }-H.P. UPWARDS. MOTORS 
For — 
Arc and Incandescent 
Lighting, Driving Cranes, Hoists 
Transmission of Power, Pumps Tools, 
Electroplating & Depositing and ; 
Electrolysis. All Classes of Machinery. 
COMBINED PLANTS FOR Ray Prices and Full Particulars 
SHIP LIGHTING, &c. SPECIALYLIGHT MOTOR ¥OR 
Weight 170 Ibs. 2 


McCLURE & WHITFIELD, STOCKPORT. 
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from the town, through a 10-inch pipe, giving a standing 
pressure of about 95 Ibs. This is the main supply. The 
other, used as relay, is from a lake, about one mile from 
town, through a 6-inch pipe, giving at the lighting plant a 
standing pressure of 140 Its. The limit of the power to be 
obtained from this latter source is, of course, the siz of the 
pipe. Owing to the flatness of the line at its upper end, this 

ipe will furnish only about 12 horse-power, and this is cut 
down by lack of efficienciesto 85 E.H.P. Asa starter, the 


Fia. 3. 


company installed two General Electric M.P.-4:°5 1,050 
dynamos of 250 volts each, direct-belted to a No. 4 Pelton 
water motor, with governor. The idea was to give the 220- 
volt lamps a thorough trial. If they worked well, a 500- 
volt machine could be used across the outside mains for 
heavy loade, and the small plant used as light load plant. 


| 


less extent. We must give the Edison lamp the credit of 
enabling us to use the 220-volt system. We have run an 
Edison 50-C.P. 225-volt lamp at 500 volis for one minute 
without breakage of filament, and afterwards used it for 
lighting for 10 hours before breakage occurred. The Edison 
ouble-anchored filament 225-volt lamp would seem to be on 
a footing with the 110-volt lamp in every respect, except 
homogenity of filament. In other words, so far as the long- 
working life of a lamp is a matter of certainty, the 220-volt 
lamp is on a par with the 110-volt, but chance faults have 
twice the opportunity of creeping in. ‘To illustrate, suppose 
we have two 110-volt 16-C'.P. lamps in series, and a 32-C.P. 
220-volt lamp. ‘The breaking of one of the 110-volt lamps 
results in the loss of one 16-C.P. lamps. The breakiag of 
the filament of the 32-(.P. lamp results in the loss of a 
32-C.P. lamp, while the chances for either occurrence are the 
same. The Edison lamps have a solid anchorage from the 
top, as shown in fig. 1. 
_ We can report one very practical, though unscientific, test 
of the relative merits of 110-volt and 225-volt lamps. We 
wired a number of stores with two 112-volt lamps in series 
across our 22,-volt lines. The underwriters compelled us 
to change these, and in every case the customer reported a 
markedly better light. ‘The efficiencies were 3°5 watts for 
the 112-volt, and 4 watts for the 225-volt, and the unanimous 


Royat TecunicaL Institute, Room, sHowina ConepD anp Dynamos. 


If the lamps did not work well, a storage plant would be 
placed at the centre of distribution and 110 volts used. 
Lamps of 225 volts were then ordered. 
There were two principal causes of failure in these 


mps:— 

1. A long filament loosely anchored at the bottom of the 
bulb. The result is a lamp useless in any but a vertical 

sition, and a -poor device for that. The anchorage pieces 

reak off with slight shock, and by their weight destroy the 
filament, or the filament springs against the bulb when 
turning on “drops” at the socket. 

2. The explosion of the lamps, due to poor vacuum (see 
the Electrical World, Vol. xxix., p. 253). This explosion 
ranged all the way from blowing the lamp into fregments 
and giving a serious short circuit to the simple melting of 
the leading-in wires, without an injury even to the filament 
inside, All the lamps were subject to this to a greater or 


decision in favour of the 225-volt lamp would indicate a less 
difference in efficiency or a difference in the character of the 
light in favour of the 225-volt. I believe there is a great 
deal to this character of light in practical working, and that 
our systems of photometry may be greatly enhanced in prac- 
tical value by a scientific study of this point. 

To conclude, in regard to the lamps, it would seem from 
our observations that the 112-volt 3°5-watt lamp is at least 
no better nor longer lived than the 225-volt 4-watt lamp. 

The above results having been established, the compiny 
bought an Eddy 30-kw. 500-volt dynamo, direct coupled 
to a Harrisburg Ideal, 9 x 10 engine, and a _ boiler, 
18 feet x 54 inches, putting the whole in operation about 
March Ist, 1897. 

The logical outcome of a 225-volt lamp is a 450-volt 
three-wire system. The system that we now have is shown 
diagrammatically in fig. 3. 
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The water motor and small machine run continuously at 
present, it being necessary to start the engine about7 o’clock 
on clear nights, shutting down about 11. From that time 
until 8 the next morning the water motor runs without atten- 
tion, the attendant going home. We think this feature of our 
plant is very unique. The little water plant runs almost 
entirely without attention, the only trouble experienced being 
with the governor, which has a tendency toallow racing. At 
present we have a maximum load of 50 amperes at 500 volts, 
and burn from one-third to one-half ton of soft coal per 


night. 

The difficulties that we have had are not chargeable to 
the 225-volt system as such, but are the results of the other 
peculiarities of the plant. The full 500 volts is not run 
inside any building, and, as was to be expected, the system 
gets out of balance. Since most of our lighting is at one 
point, however, this is not serious. I see no way to arrange 
an equalising system for the operation of the series fields of 
the small machines while in parallel with the 30-kw. 
machine. The result is that turning off lights on one side 
raises the voltage on 
that side re- 


trical engineering, physics, chemistry, dyeing and calico 
printing, plumbing, and wood working. It also contains a 
complete school of art and a domestic department. 

The mechanical engineering laboratory is fitted with a 
horizontal steam engine, a gas engine, and an oil engine— 
all specially arranged for experimental tests—besides the 
usual lathes, drilling machines, &c. There is also a com- 
pletely equipped laboratory of applied mechanics which, 
amongst other things, contains a complete testing machine 
(made and presented by Sir Wm. Bailey) and a cement 
tester. 

The dyeing and calico printing department contains a 
well-equipped dyeing laboratory and a complete set of full- 
sized calico printing machinery. The calico printing 
laboratory is the only one of its kind in the country. 

The department of applied physics and electrical engi- 
neering is under the direction of the Principal and 
Mr. W. G. Rhodes, M.Sc., who was formerly an assistant 
in the physics department at the City and Guilds of 
London I[nstitute’s Central Technical College. 

The fact that Sal- 
ford contains such 


duces it on the other 
—the reverse of what 
should occur — and 
this effect is quite 
marked, owing to its 
coming on a rela- 
tively small rchunt 
dynamo. When the 
30-kw. dynamo is in 
operation, therefore, 
the voltage requires 
constant attention. 
I tried running the 
current in the neutral 
wire through the 
series fields of the 
small machines in 
opposite directions, 
so that, when one 
side was higher than 
the other, the series 
winding acted as an 
over-compounder on 
the high side and a 
differential on the 
other. This will be , 
understood by reference to fig. 2. By the use of suitable 
shunts, this accomplished its purpose to a nicety, but resulted 
in the occasional reversal of the polarity of one of the 
machines. For this reason we, at present, cut the series 
coils out during the operation of the 30-kw. dynamo. 

A relatively light “short” on the line on one side blows 
the fuse on that side of the small dynamo. This happens, 
rarely, however, and we have another fuse block cap ready to 
slip in. I give these points as interesting in themselves, 
but they should not be regarded as necessary to the 225-volt 
system. 

For interior wiring we use only the best double rubber- 
covered wire, run on separate knobs. 

In conclusion, I may say that the 225-volt system used 
in connection with thorough work in wiring (without 
which no voltage is safe) is perfectly feasible and satis- 
factory. 


THE ROYAL TECHNICAL INSTITUTE, 
SALFORD. 


Tue Royal Technical Institute, Salford, which was opened in 
March last year by their Royal Highnesses the Duke and 
Duchess of York, has just issued the calendar for its second 
session. 

The Principal, Mr. W. Wilson, M.A., came from the 
Merchant Venturers’ Technical College, Bristol, where he 
occupied the post of Professor of Applied Physics and 
Electrical Engineering. 

The Institute provides complete courses of lecture and 
laboratory instruction in mathematics, mechanical and elec- 
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large firms as Messrs, 
Mather & Platt, the 
General Electric 
Company, Messrs, 
P.R. Jackson & Co., 
Messrs. Glover and 
Co., Messrs. Dorman 
and Smith, and 
others, makes the 
Royal Technical In- 
stitute the natural 
educational centre of 
electrical engineering 
in this part of the 
country. Realising 
this, the committee 
have spared neither 
pains nor money to 
provide suitable 
apparatus for the 
efficient equipment 
of the laboratories, 
and their efforts have 
been so ably seconded 
by various Jozal firms, 
that this department 
may rank (the Central Technical College excepted) second to 
none of its kind in the country. 

Tne physical laboratories are six in number. 

The dynamo room in the basement contains a high speed 
double cylinder vertical engine (presented by Messrs. Mather 
and Platt) of 30 nominal horse-power, which drives two pairs 
of coned pulleys and also a 25-kilowatt’ alternator. The 
engine was built specially for the purpose, and is arranged so 
that complete tests of it may be made. From the coned 


- pulleys are driven two direct current dynamos and an 


alternator. The smaller direct current dynamo—100 volts, 
35 amperes—hes been specially wound for experimental 
work, and can be run as a series, shunt, and a short or long 
shunt compound machine. The larger one—135 volts, 595 
amperes—is a shunt machine (presented by Messrs. Mather 
and Platt) and is used principally for charging accumulators. 
The alternator (which is not yet put down) is being made to 
specification and will have an output of about 5 killowatts 
and will be tapped for single-phase, two-phase, and three- 
phase currents. Each machine has its own set of fixed 
resistances and instruments, which are connected through a 
large mercury switchboard made to specification and pre- 
sented by Messrs. Dorman & Smith. There is alsoa Siemens’ 
transmission dynamometer for the determination of the in- 
put of the dynamos. A large bed-plate has been bolted to 
the floor for the purpose of holding motors during a test. 
Adjoining the dynamo room are the test room and the 
accumulator room. The latter contains 32 chloride storage 
cells, having a maximum discharge current of 50 amperes, 
and 30 smaller portable ones. The test room contains two 
transformers—2 and 4 kilowatts respectively—two Kelvin 
balances (deka- and centi-ampere), a Kelvin multicellular 
voltmeter, two standard D’Arsonval galvanometers for cali- 
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bration of ammeters and voltmeters respectively, a potentio- 
meter specially designed for the calibration of high tension 
voltmeters, a direct current motor, and a monophase induc- 
tion motor. The room is wired by cables (presented by 
Messrs. Glover & Co.) connected to a second (distributing) 
mercury switchboard, also presented by Messrs. Dorman and 
Smith, to which are connected the large storage cells, the 
various dynamos, and the town’s (alternating current) mains. 
Of the two transformers the smaller has two equal secondary 
windings which when placed in series make the ratio of 
transformation 100: 100; the larger transformer has a 
transformation ratio of 400 : 100. 

On the first floor are two electrical laboratories, one con- 
taining all reflecting galvanometers and the other the direct 
reading instruments, and each capable of accommodating 
between 30 and 40 students. 

Every care has been taken to procure thoroughly reliable 
standards of resistance, electromotive force, inductance, aud 
capacity, so that the 
more advanced 
students may have 
opportunity of con- 
ducting experiments 
involving accurate 
measurements, or of 
undertaking research 
work of a technical 
nature. 

On the second 
floor are the heat 
and mechanics, and 
photometric labora- 
tories. The photo- 
metric room is fur- 
nished with a three- 
metre optical bench, 
a standard pentane 
lamp, a@ standard 
Methven screen with 


London, built or projected, it appears as though some would 
be provided with locomotives and others with motor cars, 
according to the particular fancies of the responsible engi- 
neers. 

There may be some reasonable excuse for the use of elec- 
tric locomotives on underground systems where the rolling 
stock from surface lines must be transferred for the sake of 
through traffic (as, for instance, on the District Railway 
Deep Level, or the proposed Finsbury Park and Moorgate 
Street); but for “shuttle” services, with no direct connec- 
tion to outside lines, the balance of advantages ought, one 
would think, to lie, on the whole, with motor cars, rather 
than separate locomotives. Indeed, the most that can be 
said for the latter is, that they are somewhat more accessible 
for repairs, and when laid up for any purpose they do not 
involve the loss of rolling stock. Even the last-named 
advantage of electric locomotives vanishes very largely when 
motor cars are so arranged that ‘the motor trucks can 
be removed and re- 
placed by others 
complete in a few 
minutes, as might be 
readily done. 

Sarface electric 
lines ought, one 
would say, to be 
almost entirely 
operated by means 
of motor cars, even 
when the possibility 
of high speeds must 
be faced; and in a 
recent number of the 
Electrical World Mr. 
William Baxter, jun., 
sets to work to prove 
conclusively such a 
statement. A good 
deal of what he says 
savours somewhat of 


carburetter, a quick- 
reading gas meter, 
a regulator, and 
pressure gauge. The 
room is also furnished 
with electric current from both the storage cells and town’s 
(alternating) mains, so that complete tests of arc lamps, 
incandescent lamps, and gas burners may be made. 

_ The arrangement of the lecture and laboratory courses 
is more especially intended to attract students actually 
engaged in the electrical engineering trade; the syllabus cor- 
responding closely to that issued by the City and Guilds of 
London Institute for the ordinary and honours grade of their 
examination in electric lighting and transmission of power. 
Facilities are also given to students preparing for the 
examinations of the Science and Art I)-partment and of the 
University of London. 

_ The teaching of the Institute involves both day and even- 
ing work, and it is encouraging to note that the number attend- 
ing the evening classes last session was about 1,200. The 
Institute provides ample accommodation for 2,500 individual 
students, and it is hoped that the coming session will realise 
the full complement. 


THE POSITION OF MOTORS FOR ELECTRIC 
RAILROAD WORK. 


So far as English experience is concerned, our engineers 
don’t quite seem to have made up their minds, as yet, with 
regard to the question of motor cars versus electric locomo- 
tives for the operation of electric railroads. 

- The first one built in this country (City and South London) 
was almost of necessity provided with locomotives, owing to 
the comparatively small diameter of tunnel, which did not 
allow of placing the motors on the passenger car trucks. 
Different conditions prevailed on the Liverpool Overhead 
Railway, and in consequence motor cars were installed with 
great advantage. As for the other underground lines in 
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killing the slain; 
but viewed from what 
is perhaps the more 
narrow standpoint 
that he takes—viz, the equipment more especially of 
elevated railways, there is a great deal of sound sense in his 
remarks. 

After the experience gained at Liverpool, it is not likely 
that elevated railways, if they became more common in this 
country, would be worked in any other way than by motor 
cars ; but in the States there seems to be a curious kind of 
hesitation regarding this point, doubtless more on the part 
of directors than engineers. Hence the frequent references 
to the matter in the technical press, &c., as instanced by 
Mr. Baxter’s article, and the paper by Mr. Gerry before the 
American Institute of Electrical Engineers. 

Some remarks made by the latter gentleman in his paper 
are worth quoting. He saya that “the-train weight may be 
considered as made up of two parts: the live or paying load, 
and the dead load, which includes the weight of rolling stock, 
motore, &c. As the amount of power required by the train 
varies almost direcily as the weight, it is desirable to have 
the non-paying or dead load as small as possible. In order 
that there may be sufficient traction, 2 separate locomotive 
must weigh between four and five times the maximum draw 
bar pull required by the train, all of which is dead load, in 
addition to that of the cars. It has been stated that a rapid 
acceleration is desirable if there are many stops, but as each 
pound of increased maximum draw bar pull from a locomo- 
tive must add 4 or 5 Ibs. to the dead weight of the train, a 
point is soon reached where no further advantage is obtained 
by increasing weight on the drivers and draw bar pull. The 
weight admissible on the locomotive driving wheels, on 
account of track and structure, also limits the amount of 
traction ; hence the draw bar pull and rate of acceleration. 
Thus for a service combining high speed and many stops, 
there are advantages in a form of motor which may be so 
placed as to utilise a part of the car weight and live load for 
purposes of traction. The cars should weigh as little as 
possible, so as to reduce the total dead weight of the train, 
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for it is well known that the ton-miles of paying load form 
only a small percentage of the ton-miles moved. Onelevated 
roads it is probably below 6 per cent., on the average, and 
on some roads below 1 per cent.” 

All this is elementary, and contains the A B C of railroad- 
ing; but it is very clearly and concisely put, and therefore 
worth repesting. 

In Mr. Baxter’s article, he deals with the objections to 
motor cars sometimes raised by advocates of separate locc- 
motives, and succeeds tolerably well in crushing them. 
First of all, we are told that sufficient room cannot be found 
on the trucks of ordinary railroad cars fur the installation of 
motcre Jarge enough to drive a full-sized train. 

In reply to this, Mr. Baxter shows that an ordinary trolley 
car motor is obliged at times to give a horizontal effort of 
practically one-eighth that of the big Empire State express, 
which it will be remembered indicated about 1,000 H.P. at 
60 miles an hour. The horizontal effort of such a steam- 
driven train is about 23 lbs. per ton for a train weight ot 
270 tons. The average weight of a trolley car and load is 
about 8 tons, yet the motors can sustain continuously an 
¢ffort of from 1,400 to 2,400 lbs., or from 175 to 300 lbs. 
per ton, which is from 7} to 13 times as great as the steam- 
driven train. 

The reason for this, of course, is that grades of 1} per cent. 
on a steam line are uncommon ; whilst 5 per cent. is toler- 
ably frequent on tramway. Moreover, the traction resist- 
ance of 8 lbs. on a steam railroad becomes 20 lbs. on astreet 
tramway. 

In short, Mr. Baxter proves that ample room ought to be 
found on ordinary car trucks for motors capable of the 
heavy work required for driving trains at high speed, and 
he gives diagrams showing the comparative sizes of a standard 
trolley car motor, of one large enough to develop one 
quarter of the horizontal effort of the Empire State express, 
and also of one 
capable of similarly 


giving one-half such 
effort. Even the 
latter size is not enor- 
mous or even trouble- 
some; 42-inch wheels 
are presumed 
throughout. 

With respect to 
the objection that 
geared motors cannot 
be employed, Mr. 
Baxter shows the 
contrary; but in the 
alternative (as the 
lawyers say) also 
illustrates how gear- 
less motors, concen- 
tric with the truck 
axle, may with ease 
and safety come into 


with the truck axle. Possibly his objections have more 
weight when high speeds are required, but for low speeds 
there is much to be said for the old Daft method of carryiag 
the motor between the truck axles, and driving both the 
latter by means of side rods and crank discs. 

Moreover, this method—if adopted for both trucks—zives 
a means of avoiding the bad plan of pushing a car along the 
line rather than pulling it; that is, the driving mechanism 
ought (as Board of Trade Railway Regulations have for 
years pointed out) to be in front of the train, where all the 
carriages are not motor cars; otherwise: there is, of course, 
a constant tendency to push the leading wheels and carriages 
off the track. By using side rods the number of motora 
does not increase; two will still serve to drive the car or train, 
but all wheels are driven or pulled, and none are pushed free, 
With gearless motors mounted concentrically, either four 
motors must be used with the leading car, or else the trains 
cannot be broken up, and must have a motor car at each 
end; or, if the motors are mounted on the end axles, there 
is always one axle of a truck being pushed instead of pulled. 

Perhaps, however, this may not prove such an important 
point as we have imagined, considering the way in which 
steam locomotives run with rigid leading wheels in front of 
the drivers. 


STREET ELECTRIC LIGHTING IN 
BUFFALO. 


A LARGE extension of public street lighting has lately been 
carried out at Buffalo, about 115 double arc lamp poles being 
erected in the principal business thoroughfares. They are 
spaced about 100 feet apart, alternately on each side of the 
street, giving one lamp to each 5,000 square feet of space to 
be lighted. 

The type of post, 
or standard, em- 
ployed is somewhat 
similar to that usually 
erected for trolley 
wire centre poles, but, 
of course, with much 
smaller brackets, the 
entire stretch being 
only 6 feet. ‘I'he 
height from ground 
level to axis of 
brackets measures 20 
feet, so that the lamps 
themselves hang con- 
siderably less than 
this distance above 
ground. This is a 
point worth remem- 
bering, as occasion- 
ally efforts have been 
made to secure 


use. The chief objec- 
tion to geared motors 
appears to be that 
of doubt whether 
they will stand high. speeds; but according to Mr. 
Baxter, a speed of 1,100 revolutions per minute is by no 
means uncommon in trolley car work, and with a 42- 
inch car wheel making 480 revolutions per minute at 
60 miles an hour, the ratio of gearing would be as 
much as 2°3 to 1, which does not imply a very great 
increase in size of motors. So far as the pitch line speed is 
concerned, it need not exceed, say, 2,000 feet per minute at 
such a train velocity. It is doubtful whether any exact safe 
limit can be assigned to the maximum speed of steel-toothed 
gearing when machine cut and operated in an oil bath, as is 
the case in electric traction. 

Mr. Baxter argues very strongly in favour of concentric 
coupling of motor and truck axle (when gearing cannot or 
may not be employed), rather than the adoption of such 
steam locomotive essentials as connecting or side rods. In 
this he appears, perhaps, to go rather too far; we doubt 
whether the admitted disadvantages of a side rod are greater 
than the trouble of repairs to a motor armature concentric 
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efficient lighting 
from arcs situated 
30 or 40 feet above 
the street level—it need hardly be said quite in vain. 

The Buffalo street lamps hitherto in use are all run from 
overhead circuits, and considerable extensions have been 
made in these. ‘he new circuits are put underground, for 
the most part, in a 20-duct conduit surrounded by 4 inches 
of concrete, and with a minimum depth of 18 inches below 
the asphalte pavement. ‘The manhol:s measure 6 feet x 
7 feet, and 7 feet in depth, the walls being of brick, 12 inches 
thick, laid in Portland cement. The top of the manhole is 
formed—so we learn from the New York Electrical Review— 
of I beams laid with 9-inch centres, the space between 
beams being filled with bricks resting on the beam flanges. 
In the middle of the manhole top, space is left for a double- 
covered casting provided with a 35-inch round opening. 
The outside, or street, covers are filled in with asphalte. 
These manholes are placed at street inter-sections, usually 
about 450 feet apart. 

A small distribution-box is fixed opposite to each lamp- 
post. These measure 28 inches square, being built of brick, 
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with casting and outside cover similar to those used for the 

manholes. The top row of ducts opens into these boxes, but 

the other rows pass underneath and form the floor. Two- 

inch iron piping serves to convey the mains to the lamp- 
sts from the distributing-boxes. 

The lamp-posts are each made in two sections—5 and 6 
inches diameter respectively—in wrought-iron, with a 
19-inch swaged joint. A cut-out switch is fixed inside the 
ornamental base casting. Lamps are trimmed from a 
ladder. 

Preparations are nearly completed for connecting up the 
Buffalo electric supply system (of which the above forms a 
part) with the Niagara Falls power plant by means of a 
25-duct underground conduit system ; but the particular 
type of transforming apparatus to be employed has not yet 
been settled, and some amount of difficulty is involved 
therein, seeing that the Niagara Falls current is supplied 
at such a low frequency. 


ELECTRIC LIGHTING NOTES. 


(Continued from page 338.) 


Colliery Lighting,—The Consett Iron Company are, 
says a Durham paper, making preparations to instal the electric 
light in their colliery at Langley Park. The streets of the village 
will also be lighted by electricity. 


Coventry.—It will be remembered that when the ques- 
tion of the electric lighting extensions was last before the Council it 
was referred back to the Electric Light Committee. The Committee 
has accordingly gone closely into it again, and has decided to 
abandon altogether that portion of the scheme relating to the public 
lighting of the streets. They will also recommend that instead of 
laying mains along the streets mentioned in the original report, they 
will put down new mains only as necessity arises or as application 
is made for them. The effect of these modifications will be to re- 
duce the estimated cost by about £7,000. The loan required for 
carrying out the work will, therefore, be about £30,000, instead of 
£37,000 as originally recommended. The recommendation to enlarge 
the works and increase the plant is adhered to,namely:—That the 
works be extended by the addition of one 300-kw. steam alternator, 
with the necessary addition to the engine room, switchboard, &c., 
and that at the same time additional stores and tools be provided, a 
sewer laid across the canal to provide for the proper drainage of the 
site of the works, and a railway siding put in for the convenience of coal 
supply. It is to be hoped that the Council will now pass the scheme 
without making any more fuss about it, but it is a pity if street light- 
ing is to be left out altcgether. 


Darwen,-—At the monthly meeting of the Town Council 
on Monday, the report of the Electric Lighting Sub-Committee was 
approved, and application will be made forthwith to the Board of 
Trade for the necessary powers. 


Derby.—We notice that Mr. Stewart, the Borough elec- 
trical engineer, has introduced a rebate system of charging for cur- 
rent here; 6d. per unit.is charged for the first 14 hours’ consumption 
(average per day), and 3d. per unit for all current consumed beyond 
that quantity, and these terms in the case of a moderate consumer 
are shown in a circular, which Mr. Stewart is distributing, to work 
out light for light at less than the cost for gas. 


Edinburgh.—The remarkable success of the electric 
light installation continues, for we understand that since the close of 
the financial year, May 18th, the new applications for current have 
been equal to 24,663 8-C.P. lamps. 


Gloucester.—A deputation from the Corporation of 
Gloucester visited Tunbridge Wells on Friday, for the purpose of 
inspecting the electric light works. 


Guildford,—Messrs. Bowden, Higlett & Co., of Guildford, 
have secured the following installation contracts:—The new Baptist 
Chapel, consisting of 60 16-C.P.; Messrs. White & Tucker’s premises, 
consisting of six 2,000-C.P. arc, and 40 16-C.P. incandescents; the 
County and Borough Malls, consisting of 60 16-C.P. lamps; the Owen 
Patent Stone Factory, Worplesdon, consisting of 12 1,200-C.P. arcs, 
switchboard and dynamo. 


Hastings. — The Electric Lighting Committee has 
arranged to extend the period for lighting the front line to Sep- 
tember 30th. The price is to be £4 per lamp for the month. 


Islington.—A correspondent of the Islington Gazette 
complains that though the mains were laid and standards erected in 
Caledonian Road and the upper part of Holloway Road some months 
ago, the light is not “on” yet. 

Leatherhead,—The District Council decided last week 
to apply for an electric lighting provisional order. The details of 


the scheme will be settled later on. One member suggests that dust 
destructors be combined with it. 


Leeds.—At last week’s Council meeting, the proposal to 
purchase the undertaking of the Yorkshire House-to-House Electri- 
city Company came formally before that body, and was discussed at 
length. Mr. Ford moved that the company be served with notice 
that the Council required to purchase the undertaking. In his 
speech, he went into the whole history of electric lighting in Leeds, 
and he referred in great detail to the capital of the company, its 
successful operation, also to the profitable working of similar under- 
takings by municipalities in other parts of the country. Mr. Ford 
was congratulated by other members for his very lucid statement, but 
it was considered that at the late hour at which the matter was dis- 
cussed, it was impossible to grasp the question in all its bearings. It 
was therefore arranged that the Parliamentary Committee be 
appointed with power to add to its numbers, to inquire into and 
report upon the whole subject. 


Lewes.—Notice having been given of an application for 
a provisional order to light the town by electricity, the directors of 
the Lewes Gas Company have offered to indemnify the Corporation 
against any costs, if that body will obtain an order and transfer it to 
the company. Ata meeting of the shareholders in the latter under- 
taking, held last week, the chairman (Mr. J. Broad) said the directors 
felt that if the electric light was to come, they could work it more 
economically. They had the ground, and the appliances possessed by 
the company would lessen the expenses of the manufacture of the 
electric light. He added that the directors would not take any 
decisive steps without calling a meeting of shareholders. 


Liverpool. We understand that Mr. A. B. Holmes, the 
Corporation electrical engineer, has prepared for the Lighting Com- 
mittee a report dealing with the extensions of stations and plant re- 
quired to meet next year’s probable demand for current. The 
Corporation now supplies 63,000 16-C.P. lamps. On account of the 
low rates for motive power, a demand is springing up for electric 
hoists; and motors for use in printing and other trades, and prepara- 
tion has to be made for this. The area of supply comprised in the 
Liverpool Electric Lighting Order of 1896 includes the whole of 
the extended city, a district about 74 miles long and 5 miles 
wide. It is not unreasonable to assume that this area may ultimately 
require the equivalent of 250,000 to 300,000 16-candle-power incan- 
descent lamps, or 25,000 horse-power for lighting, and 5,000 horse- 
power for motors and other purposes. In addition to this, the tram- 
ways may ultimately require at least 10,000 horse-power. For this 
purpose the engineer assumes that the power required at a not very dis- 
tant period for the generation of electrical energy may be estimated at 
40,000 horse-power. The Paradise Street and Oldham Street stations 
are very favourably located for the supply of energy for lighting in 
the most important portion of the city, and when completed will be 
capable of supplying about 10,000 horse-power for this purpose, with 
due regard to economy of working. The Highfield Street and Lark 
Lane stations will ultimately be used as distributing stations only. 
In conclusion, the electrical engineer considers that the future 
demand for electrical energy should be provided for in the following 
way :—1. That sites should be secured preferably at Pumpfields and 
Edge Hill for two generating stations, each with sufficient space to 
contain plant of 15,000 horse-power, and designed for construction in 
sections as the demand for electrical energy increases. 2. That the 
system of generation and distribution should be direct current not 
exceeding 550 volts pressure, except for the outlying districts. 3. That 
the engines should be compound or triple expansion, with condensing 
apparatus, each capable of developing 1,000 horse-power at most 
economical load. 

The Lighting Committee has approved of electric lighting exten- 
sions in Scotland Road, pment, oe opposite St. George’s Hall, 
and to Islington, at a total cost of about £1,321. 


_ Newmarket.—The London Gazette for September 3rd 
contains notice of the intention of the District Council to transfer 
its provisional order to the Newmarket Electric Light Company. 


Peterborough.—The Peterborough Electric Lighting 
Company, Limited, has asked to be allowed to negotiate with the 
City Council for the transfer of its electric lighting powers. The 
Town Clerk and engineer will report upon the matter. 


Rochdale.—At last week’s Council meeting the report of 
Mr. E. M. Lacey on the proposed electric lighting installation was 
brought forward. Mr. Lacey, after going fully into the requirements 
of the town, recommends the direct current three-wire system, with 
a P.D. of 440 volts between the outer conductors, consumers being 
supplied at 220 volts. He estimated the cost at £22,000, and recom- 
mended the Council to at once apply for a provisional order, and pro- 
-— _ the scheme. His report was unanimously adopted by the 

un 


Rotherham.—The Town Council has decided to apply 
for an electric lighting provisional order. 


Salford,—At a recent Council meeting, Councillor Haworth 
stated that applications had been made for the approaching winter 
for the equivalent of 28,300 8-C.P. lamps, and 500 H.P. for motor 
purposes. 

St. Helen’s.—A Local Government Board inquiry was 
held here on 3rd inst., 7¢ application for power to raise various sums 
= municipal purposes, including £17,000 for electric lighting ex- 

nsions. 


Tunbridge Wells.—The Lighting Committee has adopted 
a rebate system of charging for current; 6d. per unit up to a certain 
quantity, and 4d. per unit beyond. 
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Welbeck Abbey.—We understand that over 30 men 
have recently been engaged fitting up an electric light installation at 
Welbeck Abbey. 


Windsor.—The Town Council are to have the electric 
light installed at the Town Hall. The Windsor Electric Installation 
Company, when it commenced business, anticipated a supply of 
about 4,000 lights, but there are already nearly 5,000. 


Worthing.—At a meeting of the Town Council on 
Tuesday, the town clerk reported that he had had an interview with 
the Board of Trade, who advised that is was not necessary to take 
any steps at present to obtain an extension of the electric lighting 
provisional order, as no application by outside parties with respect 
to the Council’s existing powers under the order could be made until 
July next year. It was resolved to ascertain if Prof. Kennedy could 
modify his estimate as to the cost of introducing the electric light 
into the borough. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Blackpool.—We referred briefly in a “ Note” last week 
to the recommendation made by Mr. R. C. Quin, the borough elec- 
trical engineer, to the Tramways Committee, for the substitution of 
the overhead electric trolley system for the present conduit lines, 
which have beén in operation since about the year 1885. We have 
since received a few additional details of Mr. Quin’s scheme, which 
he considers should be carried out during the approaching winter 
months. He states that during the year 1896 the conduit lines cost 
£2,438, including £700 for loss of current through leakage. The ex- 
penditure involved in adopting the trolley system he estimates at 
£9,400, which includes £5,000 for the line itself, £3,500 for alterations 
to the cars, arid £850 for contingencies. It is suggested to put this 
sum to capital account, and the following figures are also given :— 
Annual cost and interest on sinking funds, £9,400, at 52 per cent. = 
£540; maintenance and repairs of overhead work = £260; cleaning 
rails, £200; making a total of £1,000. Compared with the cost of 
the conduit line for last year, this represents a saving of £1,438. 


Canary Islands.—An application has lately been made 
for a concession for a projected electric tramway from Santa Cruz de 
Teneriffe to San Cristobal de la Laguna, Canary Islands. 


Cape Town.—As a tramcar was passing along one of the 
Cape Town thoroughfares the trolley pole by some means 
broke away, and striking one of the electric wires with con- 
siderable force, broke it. The guard of the car seized the broken 
wire with the object of putting it aside from the car. In doing s0, 
says the Liverpool Daily Post, he received the current of electricity, 
and for a time, becoming semi-paralysed, he was unable to relax his 
grasp of the wire. One of the electric light officials quickly suc- 
ceeded in cutting the wire and so released the guard, who was 
removed to the hospital, where it was found that he was suffering 
from severe shock to the system and extensive burns on the hands, 


Douglas.—A deputation which was appointed some 
months ago by the Town Council of Douglas, Isle of Man, to visit 
Paris, Dresden, Berlin, Brussels, and other Continental cities, and 
inspect the various systems of electric and other traction in use, has 
issued its report, which is drawn up by the town clerk, Mr. Nesbitt. 
After dealing with various systems, the deputation sums up in favour 
of the overhead electric trolley system for the Douglas Promenade. 
A strong reason advanced in favour of the adoption of that system is 
that poles carrying overhead wires can also be used for the electric 
lighting of the town. 


Dublin.—According to a Dublin paper, the directors of 
the Tramway nog toed are considering the advisability of completing 
the electric line from Annesley Bridge to the Pi before com- 
mencing the use of electricity on the Clontarf line. 


Dundee.—The directors of the Tramway Company have 
approved generally of the proposal to municipalise their lines. The 
— — will consider the matter of extensions and motive power 

committee. 


France.—A proposal is at present under consideration 
for the construction of an electric tramway between the Place de la 
Republique, in Paris, and Raincy. 

Halifax.—Last week the Tramways Committee recom- 
mended to the Council a very important extension of the tramways 
scheme. The total length of the extensions will be 12 miles 5 chains, 
at an outlay of £8,000 per mile. It is not proposed to construct 
these lines until the section at present being put down proves 
successful financially and mechanically. The proposal has been 
— by the Council in committee, several small additions being 

e. 


Leeds,—The Tramways Committee has appointed Mr. 
H. G. Jeykin, of Halifax, assistant electrical engineer in connec- 
tion with the tramways. 

Llandudno.—The Light Railway Commissioners are 
shortly to hold an inquiry into an application for powers to run an 
= tramway from Colwyn Bay ugh Penrhyrside, Llaududno, 

Deganwy. 


European Electric Railways.—The following table gives 
data concerning the electric railways now in operation in Europe. It 
is apparent, says an American exchange, that Germany is far ahead 
: any other European country both inthe number and mileage of its 

ines 


| 


} 


Sos | 55 | 88 

i = Za 
Germany .. .. | 642°69 18,963 1,631 4 2 4 51 
England... -. | 109°42 4,670 168 10 | 1 6 1: Bb 
Austria-Hungary../ 8389 | 2589 | 19 7 2 1 
Belgium .. 84°90 1,220 5 
Spain 47°00 600 4 | 8 
France .. | 27936 | 8,756 432 19 1 1 5 | % 
Holland 3°20 820 14 we ve | 
Ireland 18:00 486 82 1 1 2 
Italy. . 11567 5,970 239 | 9 os 9 
Sweden-Norway..| 7°50 225 15 1 
Portugal .. 110 3 1 | | 1 
Roumania .. | 5°50 140 15 1 
Russia 14°75 870 | 2 1 3 
Servia 10°00 200 ll 1 
Switzerland 18°75 2,622 129 17 | 17 


Totals .. | 1,459 03 


47.596 3,100 jm | 8 150 


Liverpoul.—Tbe Corporation Tramways Committee met 
last Friday, and went into the question of appointing an engincer 
for the electric tramway scheme. Sir Arthur Forwood, at the outset, 
withdrew his letter of resignation as chairman, and at once occupied 
the chair. A letter was read from Mr. Pearson, the American elec- 
trical engineer, intimating that his numerous contracts precluded 
him from accepting any position under the Corporation, even in a 
consultative capacity. The Committee, after discussion, agreed that 
the chairman and deputy chairman (Mr. Oulton) be authorised to 
approach Dr. John Hopkinson with a view of arranging with him to 
undertake the designing, and all the work connected with the con- 
struction of the experimental electric tramway line on the Dingle 
and Prince’s Park routes. The motion in favour of the appointment 
of Mr. Graham Harris and Mr. Granville Cunningham was dropped. 
Subsequently Sir Arthur Forwood stated that he had received a letter 
from Mr. Pearson, stating that on the 1st ult. he had commenced to 
lay a system of 50 miles of electric tramways (underground) which 
had to be completed and in operation in six months, so that his time 
was more than fully occupied. 


Manchester.—The question of electric tramways was 
briefly mentioned at last week’s City Council meeting. Mr. 
Alderman Higginbottom proceeded to refer to the report of the 
Special Committee which had been inquiring into the subject, and to 
the provision it was proposed to make in order to carry out the 
project. But it was considered that the subject required very full 
attention, hence it was resolved to defer further consideration for 
two months. 

Alderman Higginbottom, the chairman of the Electricity Com- 
mittee, Mr. Phythian, deputy-chairman, and Mr. C. H. Wordingham, 
have left Manchester for the Continent to inspect electric tramway 
apparatus, &c., in France, Germany, and Belgium. 


Norwich.—The Norwich Electric Tramways Company 
propose to commence the construction of tramways in Norwich at 
once, and to apply in the next session of Parliament for an extension 
of their area, with power to widen streets, &c. 


Plymouth.—It may be expected that the electric tramway 
works will shortly be proceeded with, as the Corporation are now 
inviting (as stated elsewhere in this issue) tenders for the various 
outside work, plant and apparatus for use in connection therewith. 


Sheffield.—It was stated some time ago that the Sheffield 
Corporation, having purchased the tramway system in the city, had 
decided to introduce the overhead electric system in an experimental 
way. The routes selected were Nether Edge, a suburban district, 
on Attercliffe, a working-class neighbourhood. The former now 
stops at Moorhead, and the latter at Lady’s Bridge. It has been de- 
cided to connect the two by continuing the rails along Penistone 
Street, Fargate, High Street, Haymarket and Wamgate, the central 
thoroughfares of the city. The Council, at their meeting on Wed- 
nesday, were to be asked to accept the tender of the Barrow Hema- 
tite Steel Company for the supply of rails and fish plates required 
for the carrying out of the change, and the connecting line. The 
amount of the tender is £15,960. 


Stockton - Middlesbrough.—The Imperial Tramways 
Company, Limited, has broken the ground at Norton with the new 
electric tramway, which will run between Stockton and Middles- 
brough. Mr. J. Clifton Robinson, the managing director, with a gang 
of workmen, commenced the work on 2nd inst. The event was cele- 
brated by a dinner at the Queen’s Hotel, Stockton, at which were 
present the members of the technical staff, and a number of 
engineering and other friends. It is anticipated that the line 
will be opened in about 10 months. The central generating 
station will be at Stockton, where a site has already been secured 
with a river frontage. The system will comprise over 16 miles of 
and extends over more than miles of — Clifton 

binson is personally superintending the construction system, 
and his chief assistants are Mr. T. P. Holliday, of Melbourne, and Mr. 
C. R. Holmes, of Chicago. 
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The Third Rail.—The other day at Newington, Ct., a 
young girl crossing the track of the New York and New England 
Railroad, where the third rail is laid, stumbled and fell in such a way 
that her body formed a connection between the electric rail and one 
of the others, and the current passed through her. She was rescued 
very quickly, and though severely burnt, was not killed. The New 
England newspapers, says our New York namesake, are discussing 
this incident as showing the dangers of the new electric system, but 
the Hartford Cowrant takes an opposite view. It does not think the 
third rail so dangerous as the engine on the ordinary track, and in 
view of the record of deaths caused by walking on the railways, it 
believes that if the third rail, with its mysterious current, serves to 
create a general fear of the track, it will be adding to its useful work 
for the public. The railroad track is no place to walk on. Danger 
is always there. 


Worcester.—The Streets Committee of the Council, on 
the 7th inst., recommended that a tramway engineer be appointed to 
report as to the advisability of taking over the tramways in the city 
at the expiration of the term of 21 years, the cost of converting them 
into electrical tramways, of constructing extensions, of working, &c. 
The 21 years’ term does not expire for five years, and it was thought 
that the proposal was brought forward prematurely ; therefore the 
recommendation was defeated bya large majority. It will be well 
for the residents to see that the subject is not overlooked later on. 
The present Council should see it through before going out of office. 


Yarmouth,—The Surveyor has prepared an elaborate 
ssheme for the establishment of a system of electric overhead tram- 
ways within the borough at a cost of £36,000. The surveyor eati- 
mates that by the adoption of his echeme a profit of £7,566 per 
annum could be earned. The question has been delegated to a 
committee. We recently quoted extracts from the report. 


TELEGRAPH AND TELEPHONE NOTES. 


Afcican Telegraphs,—Dr. Jameson left Salisbury on 
August 31st by the Umtali route for Blantyre in Nyassaland in order 
to take over the management of the construction of the Trans- 
yy ogre Telegraph Line. The line is intended to span the 
African Continent from south to north—feom Cape Town to Cairo, 
But at present, says the Daily Mail, it is not intended to carry it 
beyond Lake Tanganyika, Uganda being liable to Mahdist raids, and 
the southern Soudan being in the Khalifa’s possession. Dr. Jameson’s 

resent task is to restore telegraphic communication with Nyassa- 

d through Portuguese East Africa. This will involve the partial 
replacement of the poles and wires in Mashonaland, a great quantity 


~ having been taken away during the late rebellion, the wire in many 


cases having furnished the enemy with a species of ammunition for 
their guns. The work of extension has been going on for two years 
under the direction of Major Forbes, who will now hand over his 
duties to Dr. Jameson. 


Telegraphic Interruptions and Repairs :— 
Down 


OaBLES. Repaired. 
Brest-8t. Pierre (Anglo, 1869) April 6th,1893_ ... 
West Indies— 
Bt. Oroix-Trinidad eee Nov. 30th, 1896 eee 
Amazon Oompany’s cable— 
Parintins-Itacatiara eee May 5th, 1896 eee coe 
Obidos-Parintins Dec. 7th, 1896 ... vee 
Cyprus-Latakia ... July 23rd, 1897 ... 
Aden-Zanzibar wee July 28th, 1897... Sept. 5th, 1897. 
St. Vincent-Santiago... Sept. 2nd, 1897 ... 
Mozambique-Lourenco Marquez Sept.4th,1897 ... 
Trans-Oonti 
March 12th, 1896 ... 
- Barranquilla 
} 4th, 1096 ... 
Siberian landlines— 
Blagowestschensk Kha- 


(all lines). } Sept. Sth, 1897... Sept, 6th, 1897. 
Saigon-Bangkok .. Sept. 3rd, 1897... Sept. 4th, 1897. 


April 19th, 1897.—During war between Turkey and Greece, cable 
between Trieste and Corfu cannot be used for messages for Turkey ; 
they must be sent 774 Bosnia, Montenegro and Servia. 

*The Ottoman Government announces that messages in secret 
lan may not be sent to the Greek Minister and Consul in 
Turkey. They are to be sent in plain language. 

April 21st, 1897. — The Greek Administration prohibits secret 
language for private telegrams for Greece. 

April 25th, 1897.—The Hellenic Administration notifies delay on 
a messages emanating from Greek provinces by reason of the 

ines being blocked. 

April 26th, 1897.—The Ottoman Administration notifies that, until 
further notice, private telegrams for Crete must be written only in plain 
Turkish or French language. 

August 7th.—Communication with South and East Africa tempo- 
rarily interrupted — routes. 

' September 3rd.—Eastern Company announce that traflic for South 


and Hast Africa is subject to serious delay. 


Manchester District Telephones, — The Wilmslow 
District Council has approved of the New Mutual Telephone 
Syndicate’s proposals in the suburban districts. Wilmslow is included 
in the company’s proposed area. 


New Overland Route to Mexico.—The Commercial 
Cable Company announces an extension cf its landlines by a new 
overland route to Mexico. A list of the Mexican stations and the 
rates per word has been issued by the company. 


The Telegraph in Madagascar.—4 Paris despatch 
reports that General Gallieni has fixed the charges for telegrams over 
the Madagascar wires at 15 centimes a word, with a minimum of 
20 words. Offices have pow been established at Imerina, Antana- 
narivo, Morovoay, Muvetanana, Andriah, and Ankazolea. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Cheshire.—Tenders are wanted for electric lighting 
installation at the New Cottage Homes at Styal, Cheshire, for the 
Chorlton Union. Specifications at the offices of the architect, Mr, 
James B. Broadbent, 15, Cooper Street, Manchester (deposit £2 2s.). 


France.—September 30th. Tenders are being invited by 
the French Minister of Commerce for the concession and working 
of an electric tramway in the grounds 0a the left bank of the Seine, 
of the 1900 Exhibition, during the period the exhibition is open. 
The line is to be about 44 kilometres, and is to be ready for operation 
by January 15th, 1900. Particulars of the scheme may be had from 
the Ministére du Commerce, Paris. 


France,—Tenders are being invited by the French Post 
and Telegraph Authorities in Paris, for the supply of 200 tons of 
galvanised iron wire 4 mm. diameter, and 130 tons of galvanised iron 
wire 3 mm. in diameter. Tenders to the Sous-Secretariat d’Etat 
des Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


Halifax.—September 20th. The Corporation want tenders 
for a tramway switchboard. Electrical engineer, Mr. Wilmshurst. 
See our “ Official Notices.” 


Huddersfield.—September 13th. Tenders have to be 
lodged by Monday next at 10.30 a.m. with the Clerk to the Hudders- 
field Board of Guardians, for fitting up the Union Offices in Ramsden 
Street for electric lighting. Specifications, &c., from Mr. Rigby, 
Clerk to the Guardians. 


Hull,—November 5th. The Corporation invite tenders 
for the electrical equipment of their tramways, to the extent of 
about 9 miles double track and 4 mile single track. The contract 
will not be divided and will include engines and generators, switch- 
boards, feeders, poles, brackets, trolley wire, rail bonding and all 
accessories, also the first instalment of cars (15 motor cars and 5 
trailers). Further information can be obtained from our “ Official 
Notices.” City engineer, Mr. A. E. White. City electrical engineer, 
Mr. A. 8. Barnard. 


Leeds.—S2ptember 10th. Noon to-day is the latest time 
for sending in tenders to the Town Clerk's office, for the erection of 
an electric light installation in Kirkgate Market, including two 
30-B.H.P. gas engines, two dynamos and 40 enclosed arc lamps, and 
necessary wiring, &c. 


Llandudno.—September 22nd. The District Council 
wants tenders for certain works in connection with the electric light 
and dust destructor scheme, including the supply of water tube 
boilers, condensing plant, &c., steam engines and dynamos, switch- 
board, battery, travelling crane, underground mains, arc lamps, posts, 
&c. Particulars from Mr. A. H. Preece, 39, Victoria Street, West- 
minster. 

London, — September 14th. The Strand Board of 
Guardians are inviting tenders, until 5 p.m. on Tuesday next, for the 
installation of electric light at the Union Offices, 15, Henrietta Street, 
and 29, Maiden Lane. Specifications may be obtained at the offices. 


Norway.—September 22nd. Tenders are being invited 
by the Norwegian State Railway Administration for the supply of 
telegraph and telephone materials. Particulars at the Commercial 
Office at the Foreign Office, Whitehall, S.W., from 11 a.m. to 6 p.m. 


Plymouth,—October 2nd. From our “Official Notices ” 
particulars may be obtained of tenders which are invited by the 
Corporation for overhead trolley line posts, brackets, tramcars, trucks, 
motors, trolley arms, &c., in connection with the borough electric 
—- ea are to be laid down. Borough electrical engineer, 

. J. H. Ri 


Port Elizabeth.—September 21st. The Town Council 
invite tenders for lighting the streets and municipal buildings of Port 
Elizabeth by electricity in consideration of the grant of a concession 
for the exclusive right of supplying electric current through the 
streets and roads of the town to private houses, stores, &c., for terms 
of 5, 15, 20, 25 or 30 years respectively. 

Roumania,—November 15th. Tenders are being invited 
by the Municipal Authorities of Ploesti, for the concession for the 
establishment and working of an electricity pene gan bane in the 
town, during a period of 40 years for private and public lighting and 
also for power transmission purposes. 
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Russia.—September 30th. Tenders are being invited by 
the Municipal Authorities of Penza for the concession for the con- 
struction and working of a system of tramways in the town, to be 
worked either by electricity or other mechanical power. 


Russia,—November 1st. The Municipal Authorities of 
Novorossisk, South Russia, are inviting tenders for the concession for 
the construction and working of an electric tramway and for the elec- 
tric lighting of the town. 


Sofia.—September 22nd. The Secretary of State for 
Foreign Affairs has received a despatch from the Acting British 
Consul-General at Sofia, stating that the municipality of that town 
invite tenders for—(1) The supply of electric current to light the 
streets as well as public and private buildings in the town and the 
supply of electric power; and (2) The construction and working of elec- 
tric tramways in the town and suburbs. Tenders will be received at 
the offices of the municipality of Sofia. Such further particulars as 
have been received may be seen at the Commercial Department of 
the Foreign Office any day between the hours of 11 a.m. and 6 p.m. 


Switzerland. — September 25th. Tenders are being 
invited by the Municipal Authorities of Lausanne for the concession 
for the establishment and working of a central electricity supply 
station in the town. Tenders to be sent to, and particulars may be 
obtained from, Le Conseil Municipal de Lausanne. 


West Ham.—September 20th. The Council wants 
tenders for the wiring for electric lighting of the Technical Institute 
and Public Library at Romford Road, Stratford, E. 


Whittingham, (Lanes,).—September 20th. Tenders 
are invited for electric lighting and plant required at the new hospital 
and reception wards at the County Asylum, Whittingham, for the 
Lancashire Asylums Board. Particulars at the offices of Messrs. 
Simpson and Duckworth, architects, Richmond Chambers, Blackburn, 
or at the offices of the consulting engineers, Messrs. Fawcus and 
Clirehugh, Temple Chambers, Brazennose Street, Manchester. 


CLOSED. 

Belfast.—T he City Council has, upon the recommendation 
of the Electric Committee, accepted the tender of Messrs. M’Laren 
and Co., of Glasgow, for cast-iron pipes. 

Blackpool.—The Corporation recently invited tenders for 
the supply and delivery at the electricity works of about 40,000 cored 
and solid carbons of various sizes. The tenders sent in numbered 17, 
and that accepted was submitted by the International Electric 
Company, of London. 


Lancaster.—The Electricity Committee, having considered 
tenders for a new boiler and fittings at the electricity works, has given 
the order to the Oldham Boiler Works Company, Limited, at £370. 


NOTES. 


Borough Engineers and their Committees,—A case 
of considerable interest to borough electrical engineers— 
though not directly connected with electrical. work—is 
reported from Grimsby. The Borough Engineer there had 
occasion at the last meeting of the Highways Committee to 
complain that members’ interference in connection with his 
work had lately grown into serious proportions. He instanced 
cases where he had given orders which had been controverted 
by certain members of the Sub-Committee. He rightly main- 
tained that the result of this was that he lost his influence, 
and it was really impossible for him to perform his duties 
properly while he was hampered in this fashion. He named 
members who had so interfered. The upshot of the affair 
was that a resolution was unanimously carried as follows : 


That in future all orders for work to be done or material required 
in the Borough Engineer’s department be given by and through the 
Borough Engineer, and not by any individual member of any com- 
mittee, and that the engineer be empowered to discharge any work- 
man refusing or neglecting to carry out the engineer's orders. 


This is as it should be, and we congratulate the Grimsby 
engineer upon the bold stand he has taken, and the Committee 
for upholding him. We are afraid there is too much of this 
undue influence exercised by self-conscious municipal com- 
mittee-men. It would be interesting to know to what an extent 
our borough electrical engineers are affected in this way. We 
believe we are right in saying that some of them are 
materially handicapped in the proper performance of their 
duties by vestrymen and councillors who think they know 
more about electrical matters than their electrical engineer. 


A New Electric Tramway System.—We print on another 
pose the paper read by Mr. J. G. W. Aldridge before the 

ritish Association, with some illustrations of the details as 
first designed. Later on, we may be able to give a better 
view of the entire arrangement, showing the general appear- 
ance—as in a photograph—of a car equipped in this way. 
Speaking of the device as presented, and as far as can be done 
with reason—pending its actual application to a track under 
ordinary working conditions—it may be said that Mr. 
Aldridge’s proposals embody a great amount of ingenuity, 
well worked out. From an esthetic standpoint, his device 
will doubtless please a great many, seeing that it avoids the 
erection of trolley wires as fixtures in the street. Assoon asa 
car has passed by, there is absolutely nothing to offend the most 
fastidious eye. Of course, the appearance of the car itself is 
not particularly improved on this system ; yet, as a matter of 
fact, the only additional part (over and above what is in 
sight with an ordinary trolley car) is the extra pole 
upon the car, there being one at each end. Even 
this may be seen on many cars running in Germany, 
where a double Siemens bow trolley is used in 
several places. On the whole, therefore, this new 
system is perhaps not to be pooh-poohed offhand ; there 
seem no valid reasons (either mechanical or electrical) why 
it should not work, though, of course, the question of cost, 
both in first outlay and maintenance, would need to be gone 
into very carefully. We shall watch with interest such pro- 
gress as this device may make in traction work. 


Luncheon to Mr. Bogart.—On Wednesday last a very 
paar luncheon was given at the Café Royal, Regent 
treet, by Mr. E. Manvilie, the well-known consulting 
electrical engineer, in honour of Mr. J. Bogart, of New 
York, to which city he is soon returning, and who was 
closely associated with the Niagara water power scheme. 
At the present time he is engaged, in conjunction with 
Messrs Kincaid, Waller & Manville, on the utilisation of the 
fall of the water between the St. Lawrence and the Grass 
rivers. After the company, among whom were Prof. D. E. 
Hughes, Mr. C. Moreing, Mr. M. F. Armstrong, Mr. A. 
Macdonald, Mr. Percy Sellon, and Mr. J. Atherton, had 
fully appreciated the very charming repast provided by the 
host, Mr. Bogart gave some interesting particulars of the St. 
Lawrence scheme, which was very fully set forth in our issue 
of May 21st last, and is also referred to on the following 


page. 


Bankruptcy Proceedings.— Under the failure of William 
Marshall, mining and electrical engineer, of 16, Tokenhouse 
Yard, E.C., a meeting of the creditors was held on Wednesday 
at the London Bankruptcy Court. In the course of his 
trading he found £6,000 or £7,000 in connection with 

atents which were eventually taken over by the London 
Blectrical Omnibus Company, Limited, formed in May, 1896, 
with a capital of £250,000. As consideration for his 
interest in the patents, the debtor was -to receive £20,000 in 
cash and £80,000 in shares; but he ultimately agreed to 


accept unsubscribed shares to the extent of £27,633 for 


returning £13,816 of the cash consideration. A proposal 
having been lodged for the payment of 20s. in the pound to 
the creditors, the- meeting was adjourned to October 20th to 
enable the necessary steps to be taken. 


More Copper Discoveries,— According to a telegram from 
San Francisco under date September 6th, published in the 
Financier, news has been received from Fresno County, Cali- 
fornia, relating to the sensational development of the Copper 
King mine, which is now demonstrated to be of immense rich- 
ness, and which it is positively asserted will take its place almost 
immediately among the greatest copper producing properties in 
the United States. The mine was, it now transpires, purchased 
privately by two English gentlemen about a year ago, and 
development has been vigorously carried on ever since, with 
the above result. Efforts have been made there to re- 
purchase the Copper King by American syndicates, but the 
present owners have declined to part with it on any terms, 
and have declared their intention to work it privately, and 
not to turn it into a public company. The last reports 
show an immense amount of copper ore in sight, samples of 
which on analysis produce from 10 per cent, to 14 per cent. 


Copper. 
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The St. Lawrence Power House.—Nowadays we turn 
the old proverbs upside down and inside out, according to 
fancy. It used to be said that one couldn’t grind with water 
that has passed. Plenty of corn is ground at Niagara, and 
its mighty resources of power serve also to light up the 
adjacent towns, operate tramcars, ——- metallic ores, 
and a heap of other industrial purposes. But the Niagara 
water hasn’t finished its work after passing through all the 
turbines and water-wheels at the Falls; there is plenty more 


grinding for it to do at other places before it finally tumbles 


into the sea, and not long ago we described the new power 
generating and distribution centre in the north of New York 
State, where an artificial cut from the river St. Lawrence 
gives a fall of 45 feet into a subsidiary stream entering the 


St. Lawrence itself lower down. The power house, canal,’ 


and other works for this great scheme, which promises to be 
even larger than that at Niagara, are already well in hand, 
not less than 15 5,000-H.P. turbines and generators being 
already contracted for. With so large a capacity in such a 
(comparatively) out of the way centre, one would wonder 
how the projectors can possibly expect to find customers for 
the current they produce. However, it seems that no 
trouble need be anticipated on this score from the St. 
Lawrence power plant, as most of the current has already 
been bargained for by a syndicate, which proposes to 
use it on the spot for electro-chemical purposes—so, at least, 
we gather from our New York namesake. The canal, or 
artificial cut from the St. Lawrence across country to the 
power house site, is approximately straight, and only measures 
about 3 miles in length, so that the excavation work will 
not be of an ey onerous nature, in spite of the large 
sectional area of canal, viz., 225 feet wide at top x 25 feet 
deep. Gates are provided at the canal head, and eventually 
a lock may be constructed near the power house, so that 
vessels sailing up and down the St. Lawrence may pass this 
way instead of through the canal on the north side of the 
river. The electrical equipment of this power house is 
notably different from—and in many respects, we think, 
better than—that.at Niagara. For instance, horizontal 
shafts 80 feet long are used for the turbines and generators 
instead of the vertical shafts 150 feet high at Niagara. How- 
ever, the proof of the pudding is in the eating of it, and 
everyone will watch the running of this installation with 
interest. 


The Philadelphia Water-Tube Boiler.— A new 
form of water-tube boiler has been brought out by the 
Philadelphia Engineering Works, in which that common 
fault of water-tube boilers, namely, smokiness, has been 
provided against by the use of an exterior furnace 
entirely of firebrick, so that the gases leaving the furnace 
have a good chance of being at a very high tempera- 
ture. At the rear of the furnace two openings admit the 
gases to the tube chamber. The boiler proper consists of 
two steam and two lower or mud drums connected by ver- 
tical pipes. The mud drums are placed one behind the 
other, and are joined by an ample area of short neck. The 
steam drums are also connected. ‘The vertical tubes are 
placed in rows, set apart a little wider than the tubes 
themselves. The circulation is up the set of tubes in the 
front and down the back set, and it is claimed that as the 
feed is introduced in the rear steam drum and descends down 
the rear tubes, any deposit is formed in the mud drum, 
which has no fire exposure, and the deposit can be blown out. 
It appears to us that the action of the fire will be pretty 
severe upon the tubes, but they will be full of water at this 
lower end where the flames impinge, and are claimed not to 
burn. Circulation, of course, is caused by the steam, which 
is first formed in the front tubes, and once established 
is maintained. All the furnace gases traverse the full length 
of the front set of tubes, and passing over the top of a 
division wall of brick, pass down among the rear set, to 
which they naturally cannot transmit so much heat as to the 
front: set. The vertical style of water-tube boiler seems to 
have been fairly successful. The only —_ fault is, per- 
haps, the too close arrangement of the furnace and the water 
tubes. The question arises, do the gases get cooled off before 


they have completed their combustion? The refractory. 


furnace is, as it should be,fand probably will be, sufficient to 
prevent:smoke, 


Electric Plant for Diamond Mines.—New and costly 
electric plant has just been laid down at the Kimberley diamond 
mines at Kimberley, Griqualand West. The machinery was 
built, says Zngineering, by the General Electric Company, of 
America. The engines are of the tandem compound type, 
the high pressure cylinder being 11 inches in diameter, the 
low pressure 19 inches indiameter x 15 inches stroke ; and 
with 120 lbs. of steam, at a speed of 250 revs. per minute, 
the engines are capable of developing 175 I.H.P. The 
engines drive two 50-kilowatt six-pole compound-wound 
dynamos, one of which generates at a pressure of 220 volts 
with an output of 228 amperes, the other at a pressure of 
115 volts, with an output of 435 amperes. The current from 
both generators is led to a large switchboard built against 
the end of the engine room. This switchboard is provided 
with all necessary indicators, such as voltmeters and 
ammeters required for the regulation and control of the 
current, besides resistance coils used for the purpose of 
varying the output of the machines. All outside circuits 
are also brought to this board, and provided with 
control switches, so that ia case of an accident to the 
outside circuit, this particular line may be cut out imme- 
diately without delaying or affecting the remaining lights 
which may be in operation. The great difference between 
the old and the new plant will be understood when it is 
stated that the new machine allows of an output of over 75 
per cent. greater than the old plant. The machine is 
more compact and smaller in construction than the old 
machines. It is intended to light a new theatre with part of 
the current produced by the 220-volt generator, which will 
also supply currents to the head office and the club, as well 
as certain lights required in the compound. The 125-volt 
generator will be principally utilised for the purpose of sup- 
plying light to the mine circuit, both above and below 
ground, as well as driving motors. The dynamos at the De 
Beer’s mine will light the Sanatorium by means of currents 
from the 220-volt generator. This will necessitate about 
12,000 feet of large copper cable weighing over 6 tons. The 
same generator will also light the Drill Hall, the Masonic 
Temple, and other buildings at present illuminated by the 
old plant; it will also drive a number of motors which re- 
quire current during the daytime only. ‘The 115-volt gene- 
rator at De Beer’s will produce current for the surface and 
underground lighting required at the shaft. 


Electric Lighting for Loading and Discharging.— 
The Antwerp correspondent of the Liverpool Journal of 
Commerce says that for some time there has been a desire ex- 
pressed that the electric light should be used for loading and 
unloading vessels at night, owing to the many serious fires 
which have taken place at frequent intervals from the up- 
setting of the old-fashioned oil lamp, which have been used 
since time immemorial. On 6th inst. the first experiments 
with this ‘object in view took place at Dock No. 5, five arc 
lamps being used to light up the quay. When work is not 
going on, the lamps are hung on arms connected with the 
cranes; but when a vessel is being worked after dark, the 
lamps are carried about and hung at points where they can 
throw the most light into the hold, thus enabling the men 
to work as in broad daylight, and the Custom House 
officials and tally men take their notes with perfect ease. 
The danger of fire is reduced to a minimum, and thieving 
will be less. It is hoped that after this experiment, which 
has proved so successful, the entire quay system will be 
furnished with these portable arc Jamps. 


Engineering Classes.—The engineering courses of the 
University College, Liverpool, for the 1897-8 session, com- 
mence on October 4th. The subjects are civil, mechanical, 
and electrical engineering. See our “Official Notices” for 
further particulars. 


The Anaconda Copper Mines.—It is stated that for the 
year ended June 30th, the profit made by the Anaconda 
Copper Mining Company was over $5,000,000, which 
is 0 upon $1,000,000 more than in the previous year. 


Appointment Vacant,—A junior demonstrator in elec- 
trotechnics, and a — lecture assistant, are wanted for 


the Northampton Institute, Clerkenwell, E.C. For farther 
particulars see our “ Official Notices.” a 
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Salford Technical Institute.—The calendar for the CITY NOTES. 

second session (1897-98) of the Royal Technical Institute, a aks 


Salford—the electrical laboratories of which we describe in 
another column—has been issued. The lecturers in the 
“ Applied Physics and Electrical Engineering Department” 
are the principal, Mr. William Wilson, M.A., and Mr. W. G. 
Rhodes, M.Sc., assisted by Mr. E. S. A. Robson, B.Sc. ; 
demonstrator, Mr. C.H. Newcombe. The calendar contains 
fall information regarding the various subjects for which 
classes are held, with particulars as to fees, &c. 


NEW COMPANIES REGISTERED. 


Direct West India Cable Company, Limited (53,956). 
—Registered September'|1st, with capital £120,C00 in £5 shares, to 
adopt an agreement with the Halifax and Bermudas Cables Com- 
pany, Limited, for the acquisition of certain priviieges, and to under- 
take, carry out and maintain the extension to Jamaica of the existing 
telegraphic communication between Halifax and Bermuda. The 
subscribers (with one share each) are :—T. Skinner, Broughton Lodge, 
Highgate, N., gentleman; J. Rippon, 33, Old Broad Street, E.C., 
engineer; T. G. H. Glynn, 2, Templeton Place, South Kensington, 
gentleman; D. E. G. Lee, Hamilton Lodge, Hornsey Lane, N:, 
gentleman; C. F. Hunt, 27, Kenninghall Road, Clapton, publisher; 
B. D. Holroyd, The Ferns, Byfleet, Surrey, chartered accountant; 
F. H. King, 10, The Waldrons, Croydon, solicitor. The number of 
directors is not to be less than three nor more than seven; the sub- 
scribers are to appoint the first; qualification, £500; remuneration, 
£200each per annum and £8(0 for the chairman. Registered by 
N. H. Smith, 43, Coleman Street, B.C. 


Electrical Advertising Syndicate, Limited, (53,958). 
—Regietered September 1st, with capital £10,000 in £1 shares, to 
adopt an agreement with the Electrical Advertising Syndicate, 
Limited, and J. W. Jefferies, its liquidator, and to carry on the 
business cf advertisement contractors and agents, electricians, 
electrical engineers, &c. The subscribers (with one share each) are: 
J. Griffith, Lea Brae, Beckenham, gentleman; A. R. Upward, 
150, Holland Road, Kensington, engineer; G. A. Wood, 1, Radnor 
Street, Peckham, S.E., salesman; F. G. S. Cooke, Jew’s Walk, 
Sydenham, S.E., accountant; J. T. Sichel, Kershaw Cottage, Foot’s 
Cray, Kent, agent; C. S. King, 81, Gordon Road, Peckham Rye, 
8.E., clerk; J. J. Galloway, 34, Ivydene Road, Dalston, N.E., 
clerk. The number of directors is not to be less than three nor more 
than seven; the first are F. M. Eden, J. J. Walters, and J. Griffith ; 
qualification, £100 ; remuneration not less than 50 guineas per 
annum each. Registered by J. W. Jefferies, 164, Gresham House, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Harrow Electric Light and Power Company, Limited 
(44,529).—This company’s annual return was filed on August 16th, 
when 2,540 shares were taken up out of a capital of £25,000 in £5 
— £5 per share has been called, and £12,580 paid, leaving £120 

arrears. 


District Messenger Service and News Company, 
Limited (31,868).—This company’s annual return was filed on 
August 18th. The capital is £275,000, in 39,800 £5 ordinary, 200 
£5 founders’, and 7500 £1 preference shares; 17,939 ordinary, all 
the founders’, and 23,937 preference have been taken up, and 12,653 
ordinary, 200 founders’, and 182 preference shares are considered as 
paid; 13s. 4d. per share has also been considered as paid on 14,818 
preference shares, £5 per share has been called on 5,286 ordinary, 
6s. 8d. per share op 14,818 preference, and £1 per share on 8,937 
preference shares; £36,417 5s. has been paid, and £3,889 1s. 8d. has 
yet to be brought in; £1,048 has been paid on 886 forfeited shares. 


J. E. H. Andrews & Co., Limited (22,223).—This 
company’s annual return was filed on June 2nd, when 1,465 shares 
were taken up out of a capital of £40,000, in £20 shares ; 300 shares 
are considered as paid, and £20 per share has been called on the rest, 
resulting in the payment of £24,000. £700 has been paid on 35 
forfeited shares. 


Globe Telegraph and Trust Company, Limited 
(7,465 C).—This company’s annual return was filed on August 16th. 
The capital is £5,000,000 in £10 shares (250,000 preference). 
180,042 preference and 180 227 ordinary have been taken up, and the 
fall amount called and paid. 


Halifax and Bermudas Cable Company, Limited, 


Tux eighth annual general meeting of the company was held at 33, 
Old Broad Street, London, E.C., last Wednesday. The following 
report was presented to the meeting :—The cable receipts in the past 
ear £3,742 8s. 4d., as compared with £3,339 4s. 5d. in 18956. This 
crease is due to the general improvement of trade in Bermuda. 
The net result of the year is a profit of £951 15s. 11d., as compared 
with £492 11s. 10d. Offers for the sale of debentures to the trastees 
were invited in December and June last, when £3,900 of debentures 
were acquired and cancelled at a cost of £3,577 17s. 6d. The profit 
of £951 15s. 11d., and the £3,900 on account of debentures redeemed 
during the year, are applied to the writing down of capital expendi- 
ture. The company’s cable has throughout the year worked with 
complete efficiency, and its electrical condition continues excellent. 
The report and accounts were unanimously adopted. 


The Aluminium Company, Limited. 


Tuts company met at Cannon Street Hotel on Tuesday, under the 
presidency of Sir Henry Roscoe, who, in moving the adoption of the 
report and accounts, said that at Oldbury the trade done was not so 
satisfactory as they could have wished. This was owing to the cor- 
petition which they had had to meet, particularly from Germany, which 
had led to their being obliged to reduce their prices. They had suc- 
ceeded in reducing somewhat the cost of the production of sodium. 
He hoped that the action they had commenced in Germany would 
result in favour of the company. The directors looked for a better 
business return in the coming year than in the last. In reply to a 
shareholder, the chairman said the firm against which they had taken 
action in Germany admitted the validity of the English patents, but 
contended that they were not doing what was alleged. 


The Brush Electrical Engineering Company, Limited, 


Tue eighth annual report shows the gross profit to be £43,761, and 
the net profit £18,962, which is appropriated as follows - , 
8. 


To Balance of dividend due to preference shareholders 

for year ended June 30th, 1895... 3 8 
» Dividend at 4 per cent. per annum on preferen 

shares for year 1896-7 0 
» Bonus payable to employés under profit sharing 

» Reserve fund ... 80600 0 
» Balance carried forward oss “3,011 18 5 


The Isle of Man Tramways and Electric Power 
Company, Limited.—The directors have obtained from the Manx 
Legislature power to extend their line of electric tramway from 
Laxey to Ramsey, and arrangements have been made to construct an 
extension which, when completed, will result in an electric tramway 
line, mainly along the sea coast, from Douglas to Ramsey, a distance 
of 19 miles. The capital to be expended upon the extension will be 
kept entirely distinct from any expenditure upon the other system. 
The revenue and expenditure will also form a distinct account, as 
the balance of the revenue of the extension will be available, after 
the establishment of a reserve fund and after providing for renewals, 
for payment of interest upon the 4 per cent. debentures, the 5 per 
cent. preference shares, and for dividends upon the ordinary shares. 
During the three years of the existence of the company dividends 
have been paid at the respective rates of 74,8, and 8 percent. The 
capital of the company is being increased to £300,000. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has appointed Tuesday, September 14th, a special settling- 
day in National Telephone Company, Limited, further issue of 
of 130,766 6 cent. non-cumulative 3rd preference shares, 
Nos. 119,235 to 250,030, and ordered same to be quoted in the 
Official List. 

Commercial Cable Company, Limited.—The transfer- 
books will be closed from September 18th to October 2nd inclusive. 


TRAFFIC RECEIPTS. 


The and South London Railway Company. The receipts for the week endir ¢ 
Hoes ar 5th, 1897, were £875; week ending September 6th, 1896, £818; 
increase, £27; total receipts for half-year, 1891, £9,027; corresponding 
period, 1896, £9,181; decrease, £154. 

The Great Northern Tel: h Company. The receipts in August, 1897, were 

400; January ist fo August dist. 1897, 181 0008 corresponding months 
1896, £188,000; corresponding months, 1895, £202,800. 
Li Overhead Railway Company. The receipts for the week ending 
5th, 1897, £1582; corresponding week last year 
£1,212; increase, £170. 

The Western and Brazilian Telegraph Com Limited. The receipts for 
the week ending September 3rd, 1807, aher educting 11 per cent, of, the 
gross receinte payable to the London graph Com- 
pany, Limited, were £2,916. 
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TELEGRAPH AND TELEPHONE COMPANIES. 
issue, the last three years. Ist. 

149,900! can oe eee eee ee 

25,000 coe eee 10 see oe eee 5 = 6 5 6 
929,9607 56 — 59 56 — 59 57 564 

3,038,020? eee eee Stock|&4 188.\£5 6s. 13 —104 1034 — 1044 103} 
3,038,920 Das. =| 11g— 12 11g— 113 112 | 113 

130,000 we 17% | | 15 — 15h | 15 — | 153 

75,0007, Do. do. 5%, Debs, 2nd series, 1906... .. /100)5% | [1138 —117 (113 

44,000 | Ohili 5 | 28% 14% | 4%] 33— eee eee 

10,000,000$) Comm Cable Oo. . $100'7% 17% | 7%|180 —185 [180 —185 
5862 Do Do. Sterling 500 year 4% Deb. Stock Red. Stock} ... | ... . |L0643—1074 |1063—1074 | 1074 | 107% 
224,850 | Consolidated Tele; . Oonst. aud Main., Lita. wee | 10/-| 18% | 14% | 2%) see 
16,000| Ouba Teleg., Ltd, | 101 8H 1 SH!) 8H) BE— 84 - 
6,000 Do. 10 % Pref. ono we | 10/10 % (10 % | 10 184 — 194xd} 184 - 19} 
12,931 | Direct Spanish Teleg., Ltd. ... of (48 | @& 4— 
,000 Do. - do. 10 % Cum. Pret. 5 10% [10% | 10%) | 10 — 11 

30,0007} Do, - do. % Debs. Nos. 1 to 6,000 | BO | 44% | 44% | 44%|1S —106 % [103 —106% 

60,710 | Direct United States Oable, 20| 2% | 24% | 10f | 10 — 104 10 | 104, 
400,000 Teleg., Ltd., Nos. 400,000 ... ‘ | 10 | 68% | | 162- 174 | 173 174 | 

70,000 Do. | ZIG 6%| 174 - 184 | 174 — 184 

89,9003 Do.. 5 % Debs., repay. August, 1899... ... | 100/5% | 5% 5% - 104 01 -—104 1014 |. ... 

1,302,6152 Do.- 4% Mort. Den. Stock Red. 4% | 4% 4%|129 -132 [129 —132 1314 | 1303 

250, China Teleg., 17% 7,| 174— 18 174- 18 17g | 178 

Aus. Gov. Bub.), Deb., 1$00, red. ann. = 

35,5001] { Deb 1900, rad ann. |}100 % | 8% | 99-108 | 99 * 
183,100, Do. do. Bearer, 1,050—~3,/'75 and 4,327—6,400 | 100; 5% | 5% 5%'100 - 103 —1(3 
$20,0007} Do. Deb. Btock Stock| 4% | 4% 4%|.28 —13L 128 —131 
can Teteg. Tad. 5 % Mort Deb. 10}5% |5% | 5%/99- 103 | 99 -103 
69,2002 Do. do. do. to jearer, 2,844 to 100|5% |5% 5%|100 -103 (100 
300,002 % Mort. Debe. Mos. 1 to 8,000, red. aq [4% | 4/103 - 106 —16 
200,0007 4% Reg. Mt. (Maarities Sab.) 1t08,000 | 25/4% | 4% 4%|107 - 110% |107 —110% | ... 
180,227 | Globe “Telegraph end Tee 1G | 44% | 448% | 444] 12 114-12 117 | 118 
180,042 do. 6%| 1G6@- 172 | - 173 
150,000 | Great Company of Copentagen 10 |10 % 10, | 264 - 274 | 265— £74 
160,000! Do. 5% Dabs. | 10)|5% 15% —ICH xd'102 xd| ... 

17,000 | Indo-E 100% | 104%] 54 — 57 54 — 57 54 
100,0002) London Platino-Brasilian Teleg., Ltd.6 % Debs. .. . |10e 16% 16% 6% |.04 -107 xd] ... 

28,000 | Montevideo ty 6% Pref., Noa. 1 to 28,000... 614% 14% 2— 2 2— 2 
484,597 | National Teleph., Ltd., 1 to 484,597 .. 4 15% | 58% | 54%] 68 68- 68 6§ 64 
15,000 Do. 6 % Cum. let Prof. ... 16%] 6%) 15 —17 15 - 17 
15,000 Do. 6 &% Oem. 2nd Pref. | 6%/15—17 15 — 17 
119,234 Do. 5 % Non-cum. 8rd Pref.,1 to 119,284 | 5(/5% |5%]| 5 6 — 6— 64 63 

1,329,471/ Do. 84 % Deb. Stock Red. Stock! 34% | 34% | 34%|105 [105 107 | 1064 
171,504 | Oriental Teleph. & Blec., Lt/., Nos. 1 to 171,504, fully psid | 1/ | 5 
100,0007|{ Pacife and Baropean Tel, Tid, % Guar Debs | bio! 4%) 4% | 4 -110 - 110 

11,839 ter’s Ltd. 8 ned 5 % 5 % 7 8 7 8 

3,381 | Submarine Osbles Trast Oart (485 —140 |195 140 139 | 138 
58,000 United River Plate Telepz., oe 5 3 % % 34 — 4 4 
146,7337 do. 5% Debs... .. (Stock} 5% |5% | ... | 100 -105 (101 -1(6 wi 

609 Wort African Teleg., 7,501 to $4,189 10 nil 4 % nil 5 6 6 eee 
213,400! do. do. 5% Debs. ww wl ee es 5%|102 - 105 xd/103 - 105 xd/ 103% | ... 
| Westera and Brasilian Telog., .. ran 113% | 2%| 9— 9 9— 9h 92 94, 

33,129 Do. do, do. 5 % Pref. Ord, 56% 15%!) 5%) T— 7— % 
33,129 Do, do. do. Det. Ord | 2— 28 2% 2§ 
$82,230 Do. do. do. 4% Deb. Stock Red.... |Stock} ... | ... ... |101 —104 {101 —104 103 | 102 
88,321 | West india ama banama Teleg., Lta. - | %| 1%! Ik lt 

,563 Do. do. do. 6 % Oum. lst Pref. 10/6%/6% | 6%| 10 — 104 | 10 — 104 103 | 10 

4,669 Do. do. do. 6 % Oum. 2nd Pref 10/6%1|6%| 6%| 8— 9 8— 9 84 - 

80,0007, Do do 5 % Debs. No. 1 to 1,800 | 15% | 5 —108 [105 —108 

1,163,000$] Western Uaiou of U. 8. Telog., 7 % lst Mort. Bonds ... ($1000) 7% |7% 7%|106 —110 —110 

160,100, Do. do. 6 % Ster. Bonds. |6% 6% |100 —105 —105 xd} 100 
ELECTRICITY SUPPLY COMPANIES, 

30,000 Onarine Orves and Bteand Blecty Supply 5 44% 15% | 6% 13} 124 - 134 193 
20,0 0 43 Cum. Pref — | 6 — 64 68 | 6} 
26,000 |*Ohelsea Ltd., on, ow. 1 to 10, 6.5% 5& — 10} 10} 
60,000 | Deb. Stock Red. ... Stock ... | 44% | 44%) 

40,000 | City of T ondon Blec.Lightg. Ord. 40,001—80,000 6% 7% 2h 24h 25h 25h 244 
10,000 Do, Certs. 224— 234 « | & 
40,000 Oam. Pref., 40,000 | 10 6% |6% | 6%| 17 — 18 7—i8 | 1733 

,000 5% Deb. Btock, ails) “il paid 5% |5% | 5% 130-135 30-195 181 

22,475 | of Brush tg. Ltd., 10g. | |: 133 128 - 133 1g. 1233 
20,000 do. do. 6% Pref., 40,001— 6,000 ... |6% | 152 - 
10,000 House to House Elec. Supply, Ord., 101 to 10,100 9— 9 9— 9 94 
10,000 7% Cum. Pref... 104— 11 103— 113 lt 
49,900 Electric Ltd., 1Ua co 50,000 10 3% 53/17 18 17 — 18 
12,500 50,001—62,500, iss. at £2 (16—17 16 — 17 
220,000 44% ‘rst m deventare stock .. | | 48% 44% 118 —142 118 —122 1194 

6,452 Hill Electric Ligh Ltd. 10 1% | 4%! 15—16 15 — 16 
19,980 |*8t. James's & Pall Mall Elec. Light Oo., Ltd.,Ord.,101-20,086 | 5 58% | 72% | 104% 17 — 18 

,000 Do. do. 7% Pref, 20,081 to4008 5 7%/'7%|7% 10—11 

52,000 Do, do, 4°5Deb. stock Red. ... Stock ... 102 —105 U3 — 16 105 04} 

___ 67,900 | Wleetrie Buvpiv Corp. Ord., 101 fo 5'5%'7% 9 “9% | 144— 354 | 144 158 154 


ctherviten sisted all avo telly pall 


* Subject to Founder's Shares, 


+ Quotations on Liverpool Stock. Exchange, 
{_ Dividends paid in deferred share wertants, profits being used as capital, 


§ Divider ds marked § are for a year consisting of the latter part of one year and the first part of the next, 


~ 
| 
Ray 
at 
i 
ng it 
it 
it 
lf 
n. 
a 
a 
at 
i 
d 
d 
0 
4 
5 
4 
of 
ie 
fe i 
g 
“4 
re 
: 
ie 


854 THE ELECTRICAL REVIEW. [vol 41. No. 1,033, Suprzupze 10, 1897. 


SHARE LIST OF ELECTRICAL 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


Stock Closing Closing Business done 
NAMB, tee Quotation | Quotation, | “ring week 
Issue, the jast three years. Sept. Ist. Sept. 8th. 
1894. | 1895. 1896, Highest.| Lowest, 
20,000 | British Electric Traction ooo | 183— 132 134— 132 137, | 13} 
90,000| Brush Elecl. Enging. Oo., Ord., 1 to 90,000... 8 | 28% 1— 1} 13 1 
,000 Do, do, Non-cum. 6 % Pref., 1 to 90,000 213% 14— 1} l4— 13 13; 
125,0007 Do. do. 44 % Perp. Deb. Stock.... ee. |Stock} 44% {LOS —107 xd|L03 —107 xd) ... 
76,770 Do. do. 44% ond Deb. Btock Red. ... |Stock) ... Res oe =| 94 — 98 94 — 98 ia 
19,126 | Central London Ord. Shares 92— 10} 10} 943 
143,105 Do. do. £6 paid ase 6} 6} 
58,830 Do. Pref half-shares £1 pd. see 1j— 17 1j— 13 
61,777 Do. do. Def. do. £5 pd. | oes 44— 4? 
630,0007| Oity and South London Railway _... Stock} 13% | 66 — 68 66 — 68 674 664 
28,180 | Crompton & Oo., Ltd., 7% Pref. Shares, 1 to 28,180 5 | nil 14— 2 2 ose 
89,261 Bwan United Elec. Lgt., Ltd., “A shay, 63 pa 515% 23— 28 
17,139 Do. do. do. “A” Shares 01—017,139 4— 4% 4— 4} 
110,000 | Blectric Oonstraction, Ltd., 1 to 110,000 ... 2] nt |5% %| 1g— 2 2 2 1}3 
16,348 Do. Oum. Pref., 1 to 12,845. 217% 17% | 7%| 2— 82 34 37; 
91,195 Blmore’s Patent Oop. Ltd., 1 to 70, 2 nil eee eee g— 
67,275| Elmore’s Wire Mfg., Ltd., 1 to 69,885, issued atl pm. ... nil 4— 
9,6007| Greenwood & Batley, Ltd.,7 % Cum. 'Pret., 1to 9,608 mi (108% 9— 11 9— 11 és 
12,500 (W. T.) Works, Ltd., Ord. | 10/6% }8 % | 10 184— 194xd} 184— 194xd/} 19 
3,000 do, 7% Pref. eee 10 7 % 7 % 7 18 = 19 xd 18 ee 19 183 eee 
50,000 De do. 4% Mort. Deb. Btock Stock} .... | 44% | 44% |L09 —114 xd/109 —114 ey mas 
50,000 | India-Rubber, Percha and Teleg. Works, Ltd: 10 110 % % | 10 %} 20§— 213 21 — 22 213 21} 
300,000 Do. do. do. 4% Ist Mort. Debs. vee |105 —108 105 —108 
87,500 Overhead Railway, Ord. . coe oe | | 18% | 28% | 29%} 103— 118 | 108— 108 
10,000 f . do, Pref., £10 paid eee eee 10 5 % 5 % % 164— 163 16 — 164 eee 
87,350 | Telegraph and Maintce., Ltd. 12 |20 % |15 % | 15 37 — 40 387 — 40 384 374 
150,000 Do. do. 5% Bonds, red. 1899 100 | 5% | 5 % |102 —105 102 —105 eee 
54,0007} Waterloo and Oity Railway, Nos. 1 to 54,000, £8 paid 10) ... | LOZ— 11} 11} 1038} 103 
Quotations on Liverpool Stock Exchange, t Unless otherwise stated all shares are fully paid. @ Last dividend paid was 60°/, for 1890, 


Dividends marked § are for a year consisting of the latter paré of one year and the first part of the next, 
Ornompror & Co.—The dividends paid on the ordinary shares (which have not a Stock Hxchange quotation), are as follows : 1892—0°/.§; 1891—]°/,§ 1890—8°/... 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* Birmingham Electric Supply Oompany, Ordinary of £5 (£4 paid), 73, and Knightsbridge Blectric Lighting Oompany, yoy 
Shares £5 (fully paid) 133—132; lst Preference Oumu- 
£5 (fully paid) 93. lative 6 %, £5 (tully paid), 83—8%. Dividend, 1896, on Ordinary 
Blectric Construction Corporation, 6 % Debentures, 103—106. iy Orpontion, £5 Ordinary, 
House-to-House Company, 44% Debentures of £100, 107—110. £5 Ordinary 
* From Birmingham Share List. Bank rate of discount 2 per cent. (May 13th, 1897). 


BRITISH ASSOCIATION FOR THE ADVANCE- There is no need the 
treet t it 
MENT OF SCIENCE—TORONTO, 1607, sect po 10 fy 


worth while to examine briefly the various considerations that have 


THE PRESENT TENDENCIES OF ELECTRIC TRAMWAY caused one form of electrical traction to be adopted rather than 
another, or what is practically the same thing, to note the conditions 


ciatilaaiaas which prevail generally which have so far led to the use of overhead 
By J. W. Aupripes. 


(Read before Section G.) 


WHETHER it be in England or the Continent, Canada or the United 
States, or other leading country of the day, we find nearly everywhere 
the same general methods being adopted—of abolishing animal 
traction as rapidly as possible upon existing tramways, and substi- 
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tuting mechanical systems in its place, whilst for all new lines (ex- wires, accumulators, conduits, &c., and which will in the future cause 
tensions in which have been extremely numerous, and will be still one or other of these to take the lead. 
more 80) no question of employing animal power is entertained. _ Take the United Kingdom as a condensed example of tramway oF 
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construc- 
d; out of this length of track 103°5 


on the conduit system. 

The relative proportions between these various methods will pro- 
bably remain about the same elsewhere for all other countries using 
tramways on a similar scale; bat the fofal amounts in the above 
example are small enough to make the United Kingdom feel very 
much left behind in regard to rapid transit developments. However, 
the prospects in the early future of great extensions are sufficiently 

to aronse some hope that English engineers will soon be able to 
make up for lost time. 

When we come to inquire into the reasons for any one method 
being employed to a greater or less degree than another, there is to 
some extent involved a brief consideration of their essential features, 
especially those of a permanent nature. The trolley system is at 
present admittedly the cheapest to erect, and also to operate and 
maintain under practically all conditions. Is this likely to continue 
to be the case? So far as would appear from latest experiences, no. 
system has yet been developed which can in any way compete satis- 
factorily with the overhead method on the score of economy in first 
cost or working expenses, and if this were the only consideration to 
regard, it might be expected that no other system would have a chance 
t> succeed. 

The prejudices to overhead wires from an eithetic point of view 
are very largely dying out in proportion as it is seen that trolley 
wires, when properly installed, du not present any greater eyesore 
than is given by the generally une:thetic appearance of an average 
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city street, whilst they offer every possible facility for the working 
classes (otherwise condemned to remain near their employment in 
the crowded, and therefore less healthy, city districts), to live in purer 
air and more open quarters at less expense. 

Other objections to the overhead wire are surmounted with even 
less trouble, the obstacles which it is said to present to the passage 
of fire escapes along the street have been proved a mere bogie; and 
even if they existed, it would surely be the duty of the fire brigade 
to improve their apparatus, than prevent the adoption of a 
universally beneficial system of rapid transit—either mechanical or 
electrical ? 

The possible danger to crdinary street traffic from a broken wire is 
easily guarded against ; human beings are not readily killed, or even 
seriously injured, by a 500-volt shock, whilst a horse may just as 
easily be killed or injured (in fact, such instances have occurred), 
from a defect in a closed conduit system as with a broken trolley wire. 
Moreover, these breaks in the overhead wire are of less and less 
frequent occurrence, and reasonable care in erection and supervision is 
sufficient to avoid them altogether. 

It is possible to erect or equip a new trolley line under average 
conditions for a sum of not more than £5,500 per mile of single track, 
including rails and permanent way generally, joint bonding overhead 
structure (with side bracket poles), trolley wires, feeders, and all 
accessories such as are required for this system as com with 
o-hers, An open conduit system, such as that employed at Buda 
Pesth, Brussels, Berlin, and New York, can hardly be built under 


any circumstances for a less sum than £10,000 per mile of single 
track, under equal conditions, nor can a closed conduit system be 
similarly laid down for less than about £7,000 per mile of single 


Moreover, the last named of electric line are extremely 
difficult to properly and economically maintain or repair; in many 
cases there is constant disturbance of the street paving, quite irre- 
spective of the use of manholes (as appears to be proved by the 
employment of a hinged slot rail at Blackpool, for greater ease of 

jpection. 


ins 

From what has been said it appears obvious, in view of the pre- 
vailing facts and conditions, that the erection of a conduit line inany 
place at such a considerably greater outlay than is necessary, in 
so far as the tramway service alone is concerned, implies the exist- 
ence of local restrictions—the municipality or other authority, with 
whom lies the ultimate command of the streets and roads, has in 
such cases forbidden the use of overhead wires on grounds more or 
less reasonable and permanent. At the present moment it cannot be 
said that this has been done anywhere in the United Kingdom by 
municipalities erecting or working their own lines. It is all very 
well to insist upon the wires going undergrouni at someone else’s 
(the tramway company’s) expense; but Glasgow, Halifax, Hull, 
Leeds, and Sheffield do not propose to build expensive conduits at 
their own. They prefer to erect trolley lines throughout, even in the 
heart of the city, principally because the lines belong to and are, or 
will be, worked by the municipality, which therefore has to pay the 
cost of conversion from horse to electric traction. The existing 
conduit lines are by no mean numerous; in the United Kingdom 
there is only one, viz., that at Blackpool, originally built for the 
purpose of showing what could be done in this direction. The 
Blackpool line dates back to 1884 or thereabouts, and accordingly 
ranks among the oldest of electric liaoes. No other town, however, 
has in the meantime followed its example; and although Birmingham. 
has quits recently declared in favour of a conduit system, this is 
probably due to misconception of the true facts, andin any case must 
entail special allowance ia respect of long lease and easy terms to 
those operating such lines. 

Crowded capitals like Barlin, Paris, Brussels, and Buda Pesth (as 
already mentioned) all have their conduit lines; and so, doubtless, 
would London, if conditions were ripe for adopting mechanical 
traction. In all these cases, the reasons for insisting upon under- 
ground rather than overhead wires are somewhat complex. There is 
a great deal of esthetic feeling in the attitude taken up by the local 
authorities, a great deal of distrust on their part with regard to new 
methods, and some amount of fear lest accidents should happen from 
overhead wires, or excessive damage be done to gas and water pipes 
by leakage currents. 

Whatever may be the case with respect to other countries, there 
seems not the least doubt but that local authorities in the United 
Kingdom may rely absolutely upon the Board of Trade regulations 
for all necessary safeguards against the effects of serious electrolysis, 
and given sufficient confidence in their own surveyors or engineers, 
they may also very safely sanction the use of trolley wires when 
properly erected and maintained. 
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Probably the chief reason for building conduit lines in New York 
at an enormous outlay is that the use of overhead wires for every 
conceivable purpose has been so overdone in the States that a 
natural prejudice exists against any further extensions, besides which: 
much greater latitude is allowed in Amerita than the United King-- 
dom with respect to the maximum stray currents, the matter, indeed,. 
being left to be decided by the tramway company’s pocket rather: 
than an independent official standard. Of all the overhead wires,. 
however, the trolley is most justified in remaining. Telegraph and: 
telephone wires are better maintained underground, so, too, with 
electric light mains and all other similar services ; in fact there seems 
good reason for burying them all except the trolley wires; certainly 
the trolley wire feeders ought to be underground. In such a case it 
seems difficult to see what real and substantial grounds exist for the 
wathetic objections to trolley wires, when they alone are visible in the 
streets, especially when the advantages of rapid service are con- 
sidered. No tramway company can afford to put down a heavy con- 
duit line asd give the cheap transit required by the public, except on 
specially favourable terms such a# very few municipal governments 
would grant ; there does not consequently seem much likelihood of 
this type coming into extensive use in its present form. 

Various modifications have been proposed in underground conduit 
working by means of which this great ex may to some extent be 
avoided, and perhaps the best of these new methods would appear to 
be one which consists practically of a trolley wire placed and 
in a shallow conduit under one of the line rails, so that only two rail 
slots are employed, as at Buda Pesth. 
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The endless varieties of closed conduit systems have not as yet 
shown sufficient merit to justify their serious consideration ; based as 
they nearly all are upon moving switch contacts underground, which 
are made to energise consecutive lengths of a surface conductor, the 

sibilities of breakdown are enormously increased, while the 

eakage must be considerable and the capital outlay not so very much 

less than that of an open conduit substantially built of concrete with 
cast-iron yokes. 

Efforts have been made in places like Hanover and Dresden during 
the past 18 months to combine the advantages of overhead wires in 

_ outside or suburban districts with the use of accumulators for work- 
ing the cars in the more crowded city streets. The arrangements 
which appear to have been adopted are somewhat open to criticism ; 
the batteries are carried continually upon the cars, and therefore add 
considerably to the dead weight carried on the trolley wire section ; 
they are, of course, being charged from the overhead wire, which also 
provides current for the car motors. 

A much better arrangement (where the local authority insists on 


The unprejudiced and careful student of electric ‘traction methods 
is therefore brought again and again to the final conclusion that the 
: trolley system has proved itself to be, so far, the best all-round device 
capable of being employed in tramway working with true economy 
and sound financial success; and although it has many admitted 
defects, yet when properly limited and regulated, as is » Bae in the 
United Kiogdom by Board of Trade rules, there should be no fear of 
its giving satisfaction alike to local authorities, tramway company 
shareholders, and the great travelling public. Although, however, a 
full appreciation of the overhead wire system has thus been offered, 
there are—and, without doubt, will be— numerous instances of lines 
for which some other method must be employed; that is, the use of 
overhead wires is absolutely prohibited for one reason or another, 
In New York alone, for instance, the leading tramway company has 
decided to equip the ofits system at an enormous 


greater 
expense with open conduit being, apparently, no chance 


of securing sanction for trolley wires. ’ 
Under circumstances like this, what efficient and cheap substitute 
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L, Pole contacts for main overhead contact wire, a; r, Switches on poles, operated by front tact, B, through pole tact, K; R, Switches on poles operated by 
rear contact, b’, through pole contact, 3; s, Studs or street surface contacts, : ; 


OF Crrourts FoR ONE TRacK. 


eres! the overhead wire in city streets) would be to put the 
tteries on a small dummy car for the use of the city section only, 
the motor car'picking it up at the end of the trolley section and 
drawing it along (like a locomotive tender) over the route where no 
trolley wire may be erected. 

At Hanover, the current consumption with trolley wires only 
amounted to ‘7 unit per car mile; with mixed working -—trolley and 
accumulator—the power house is called upon for an average of ‘97 unit 
per car mile, a considerable increase in energy, and one which is 
practically so much unnecessary waste. , 

The inherent defects of accumulators for electric tramway working, 
when installed upon the cars, are so well known that they need not 
be dealt with now ; suffice it to say that in their present form the 
proper place for storage batteries is not, and never can be, upon the 
vehicles themselves, but rather in the power-house or sub-stations for 
regulating and transforming purposes. - 


can be offered for the overhead wire system? So long as the heavy 
element of lead remains the chief essential of an accumulator, there 
does not appear much prospect of early and great improvements in 
this direction. Scope for the device of new mechanical contact 
systems is, however so great, that we need not by any means despair 
of success with a better and cheaper form of conduit, or other 
arrangement, for avoiding the overhead wire. 

At any rate, the author has kept this in view for some time past 
while experimenting upon other mechanical devices than the siwple 
overhead wire; and in the following brief description of a new 
system he attempts to show that some measure of success seems t0 
offer itself on striking out into a direction somewhat different from 
those hitherto followed. 

The author’s object in these improvements is to do away in clec- 
tric tramway work with the overhead contact wires permanently 
stretched lengthwise above the track, and supported from bracket 
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poles or span wires in the usual variety of ways. The necessary con- 
tact between a fixed conductor along the line of route and the 
travelling car is obtained instead by erecting as long a contact wire 
or ribbon, a, as possible upon each car, stretched between two poles, 
ee, somewhat similar to ordinary trolley poles, placed one at each 
end of the car and sloped in opposite directions. In this way there 
is secured atravelling contact length of as much as 50 feet, varying, of 
course, with the length of car, but the longer the better. 

This contact wire or ribbon upon the car makes a rubbing contact 
on its upper surface with the under surface, / 7, of short rods, wires, 
ribbons, rollers or other contact pieces of copper or other suitable 
metal, suspended transversely to the track from the arms of ordinary 
street trolley poles, so as to lift and swing slightly in the direction of 
car movement when the travelling car contact comes underneath and 
presses upwards. 

When short distances are permissible between the street poles, say, 
not exceeding 18 or 20 yards, then the travelling car contact thus 
mentioned may be made sufficient to maintain contact uninter- 
ruptedly, the front end of same reaching the forward pole contact 
before tue rear end has left the rear pole. But in case the spacing, 
hitherto generally 
adopted for the street 
poles, say, 40 yards on 
the average be desirably 
maintained, the system 


employed. This reduces the cost of street poles, and also gives a 
better appearance to the car itself. 

The overhead car contact, a, is so arranged that a sufficient tension 
in it for good electrical contact with the street pole contacts is auto- 
matically maintained by means of springs, g g',and if the wire or 
ribbon forming the car overhead contact should by any possibility 
break, the outstretched arms, d d, on the car at once swing down- 
wards, and contact with the street poles cannot be restored until the 
wire or ribbon is repaired. This prevents a broken car wire or ribbon 
overhead being alive, 7.c, charged with electricity, with consequent 
danger to passengers on the top seats. When these overhead con- 
tacts are in.their normal position, they stretch at least 8 feet above 
the floor level of top deck, and are therefore quite out of reach of the 


passengers. 
The net results of this new system set forth by the author may be 
summarised briefly as follows :— 
1. The poles only are visible in the streets, and as these may also 
serve for electric lighting, there is practically no more structural work 


3. The fixed wires on 
the street are avoided. 
The moment a car has 
gone by, there is nothing 


is then arranged to 
bridge over the inter- 
mediate gap by means 
of an insulated su 

contact stud or plate, 
fixed in the ground be- 
tween or near the track 
rails in a somewhat simi- 
lar way to any of the 
accepted methods. Each 
contact piece of this kind 
is situated approxi- 
mately midway between 
adjacent poles and a long 
bar, metal ribbon, or 
other suitable appliance ; 
h h is mounted under- ! 
neath the car in any of ' 
the accepted methods, so 
as to make contact with 
the metal stud or plate, z, 
which projects slightly 
above the street surface. 

In this way the car, when about to pass off one of ithe pole 
contacts, makes contact by means of the bar, shoe, or ribbon under- 
neath the car, with the surface contact in front before the overhead 
contact leaves the pole in the rear, thereby securing continuity of 
current between the generating station (through the feeders and line 
contacts) and the car motors which are connected to both the car 
contacts underneath and overhead, the current returning to the 
power-house through the rails in the usual way. 

Similarly, on passing off one of the street surface contacts, the 
forward end of the overhead contact on the car reaches the next pole 
contact before the rear end of the contact bar, shoe, or ribbon under- 
neath the car has left the street surface contact. 

In order to avoid the street surface contacts being always “ alive,” 
that is, ently connected with the feeders from generating 
station, they are connected up to switch contacts, 7 &, mounted upon 
the street poles, and operated automatically by means of side ex- 
tensions, } 6, upon the car overhead contact supports, d. The side 
contact at the rear end of the car overhead wire, just before the 
latter leaves the pole contact, switches in the street surface contact next 
ensuing ; while the side contact at the front end uf the car overhead 
wire, immediately after the latter reaches a pole contact, switches 
off the street surface contact next preceding that pole. 

The switch operations thus indicated may also be effected by 
mechanical means alone; thus the overhead side contact may by 
means of a striking arm or other such appliance be made to move 
round a step by step switch on the well-known principle of a double 
ratchet brace, each switch moving round continuously in one 
direction only, and making or breaking contact at each step 
according to the position of the preceding switch in the same manner 
as is usual with two-way switches constructed without an “ off” 
point, and for the purpose of making or breaking a circuit at either 
of two places. 

_Or the overhead side contacts, b' b!, may, as already set forth, 
simply be electrical contacts, in which case they are properly insu- 
lated and connected to the main overhead car contact, a, s0 that on 
making contact with the insulated switch contacts, j i, on the street 
poles, a current from the main overhead car contact, a, through 
the side contact, 5 or b!, to the street pole contact, 7 or t, as the case 
may be, and thence to electro-magnets placed in a box or boxes se- 
cured to the street pole, or in any other suitable position, and 
operating switches in the same way as already described for auto- 
matically switching the street surface contacts into and out of circuit. 
Although these two methods are specifically mentioned, there are, of 
course, other ways of reaching the same end. 

It will thus be seen that the only surface contact in circuit, and 
from which current can be obtained, is the one under the car itself. 
There is accordingly no danger of electric shock to passers by or 
horses drawing vehicles along the street, and accidentally stepping 
upon the surface contacts with one foot. By the use of such an 
arrangement the overhead contact devices, both on the car and 
attached to the street poles, may be brought considerably lower down 
than is possible with safety when the ordinary trolley system is 
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to show the presence of 
an overhead wire con- 
tact. 


4, The poles can quite 
well be kept at the same 
average distance apart as 
now obtains with over- 
head trolley wire 
systems, or for street 

ectric lighting. 

5. The stay wires and 
anchor poles at curves, 
&ec., usual with trolley 
systems are done away 
with, and the construc- 
tion at such points is 
otherwise much simpli- 
fied. 


6. The cost of such 
a system is, of course, 
higher than that of 
trolley working, per- 
bey ranging up to 25 per cent. more, though this, of course, 

ill vary with local conditions. In any case, however, it will 
be much less than any of the open conduit systems, and also less than 
the closed conduit methods, seeing that contact studs only occur at 
the most every 30 or 40 yards instead of 10 or 12 feet. The extra 
cost of wires and cables for the circuit connections need not be very 
great, as they only need to carry current for one car at any time; 
besides which, there is, on the other hand, a saving due to the 
abolition of heavy bare copper trolley wires, designed to carry large 
currents in order to save on the feeders. 


ON ELECTRIC RAILWAYS IN CITIES. 
By Granvite C. Cunninexam, M.I.C.E. 
(Read before Section G.) 


Since the meeting of the British Association in Canada 13 years ago, 
there has been probably no department of scientific work in which so 
much advance has been made as in electricity ; and in electrical work 
the greatest advancement has been effected in the application of that 
power to traction on street railways. 

It was in the year 1884 that the first street railway propelled by 
electricity was opened for the conveyance of passengers in the United 
States. This short line was constructed and used in Cleveland. 
Since that date the construction of electric street railways has gone 
on with marvellous rapidity. At the present time there are close on 
16,000 miles of street railways in use in the United States, with a 
total of 45,400 motor cars. Canada has not been slow to take up an 
invention that was so full of convenience for the public, and was so 
adaptable to its purposes. In this country there are at present 1,200 
miles of electric street railways in use, and additional mileage is being 
constantly added. There is no invention of modern times that seems 
to be so suitable for the purpose for which it is intended as the 
electric car. The marvellous rapidity with which its introduction to 
the cities, towns, and villages on this Continent has been effected, is 
of itself proof of this. I am well aware that in Europe the electric 
motor car has been, comparatively speaking, but little used. In the 
whole of Europe, at the present time, there are barely 700 miles of 
electric tramways, while in the Canadian Province of Ontario alone 
there are now over 900 miles. Doubtless there are reasons peculiar 
to the towns and cities of Europe that account in some measure for 
the slow adoption of ar invention that on this Continent has been so 
quickly taken up; but I cannot but think that if the electric car were 
better known and understood in Europe, it would be more generally 


us2d. 

An invention that has so rapidly come into public use is evidently 
one that is excellently adapted for its purpose, and it is useful to 
inquire and to trace out the reason why the electric car is so 
eminently suited for street railway service. The reasons of this may 
be briefly summarised as follows:—Electricity is, of all powers at 
present known to man, that which is most easily converted from one 
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form to another. The same power which the car can also be 
used to light and to heat the car. Electricity is entirely free from 
the objections that present themselves in the use of other forms of 
energy ; such objections as are described under the head of noxious 
vapours, odours, heat, &c. Electricity also has the advantage of 
being conveyed in a manner so as to supply the car at any point on 
its journey in the simplest possible fashion. With any automotor car 
there is always the objection of having to stop the car to replenish 
the store of energy while the car is at work, such as is the case with 
steam cara, gas or compressed air cars; with electricity the power is at 
hand, and is drawn from the conductor without in any way making 
itself objectionably known to the passengers in the car. Electricity 
is controlled in the simplest manner possible. By the mere turning 
of a handle the car can be made to run fast or slow, to stop or to 
reverse its moticn, and there are no complicated valves or pipes to 
cause trouble or accidents as in many other systems. Another and 
most important advantage arises from the fact that the electric power 
can be produced more cheaply than any other for use on the road. 
From the fact that the current is generated in a central station, all 
the best appliances known can be used in the central station with 
the object of economically producing energy. As most of you are no 
doubt aware, a steam locomotive is one of the most expensive users of 
fnel that can be devised. From the nature of the engine, few appli- 
ances can be made use of to economise thefuel. It is different in the 
central power station of an electric railway. Here boilers of the 
most approved type can be erected, all appliances for economising 
the heat can be installed, with the result that a much larger nt- 
age of the energy of the fuel can beturned into useful work. The 
energy that is lost in conveying the current out upon the line is more 
than compensated by the large amount of energy that is saved 
through having the best form of engines and fuel consumers. The 
result of this is necessarily that the electric current is cheaply pro- 
duced, and that in consequence the operation of the electric service 
is in the highest degree economical. It must be borne in mind that 
the service of a street railway is one that is particularly severe upon 
the power that propels the car. The frequent stoppings and startings 
of the cars consume large amounts of power, the steep gradients of 
the streets up which the cars must run also require a large amount 
of power to overcome them. In this way street railway service is 
much more severe than the service on an ordinary steam railway. 
The train on an ordinary railway runs for many miles without a stop; 
it runs upon a roadbed that has been specially pre and where 
the gradients have been cut down to the lowest degree. In street 
railway service everything is different. The car must stop and start 
at frequent intervals, perhaps 15 or 20 times in a mile,.it must run up 
steep gradients, and sometimes stop and start on these. The heavy 
drafts of power required for this are such as but seldom occur on the 
steam railways. Yet, in spite of these disadvantages, by the careful 
construction of the central power house scarcely more fuel is used in 
a street railway service to propel a car, or a ton weight, a mile, than 
is used on a steam railway for similar service, though the amount of 
power required per ton mile in street railway service is at least four 
times that required in ordinary steam railroad practice. 

When the cost of power in electric railway service is compared 
with the coet of horse power for similar service, the result disclosed 
is truly astonishing. A statement was recently made in one of the 
street railway journals that the cost of power for the Brooklyn 
Heights Railway was 0°86 of a cent per car mile. That this state- 
ment is strictly true I can easily believe. The Brooklyn Heights 
Railway has not very steep gradients to contend with, and the power 
house has been constructed with a view to extremely economical 
working. But compare this cost, less than a halfpenny per car mile, 
with the cost of horse traction. In the city of Liverpool this is 
about 5d. per car mile, and in Glasgow 34d., the difference in cost 
in the two places being caused by Liverpool being so much more hilly 
than Glasgow. In those cases horse traction costs 10 times and eight 
times as much as electric car mile, and the electric car is con- 
siderably larger and heavier, and capable of carrying more passengers 
than the horse car. 

The cost of electric power here spoken of represents all the cost in 


the power house of the total quantity of power used. In order to — 


make the comparison with horse traction absolutely just, there should 
also be added the cost of maintaining in order the overhead system 
that carries the power out to the car, and also the cost of maintenance 
and repair on the car of the motor that actually does the work of 
propulsion. But even when these costs are added, the total cost of 
electrical traction is far below that of horse. 

It will be readily understood that the electric car would never have 
been so generally adopted throughout this Continent unless its opera- 
tion had been both economical and well adapted to the public want. 
This economy of operation is almost entirely a matter of economical 
working in the power house, and therefore for commercial success it 
is necessary that the power house should receive the very best atten- 
tion, and that at this central point the best appliances should be used, 
and the highest intelligence employed in construction work. If theelec- 
tric car were too expensive to operate, there can be no question that it 
never would have been adopted in the manner that I have described. 
If, on the other hand, it were not suitable for its purpose, it would not 
have been used, though its operation might have been commercially 
satisfactory. But essing, as it does, the two essentials of cheap- 
ness and adaptability, it has been taken up and used to an extent 
that is truly marvellous. 

In the City of Montreal, where I have been chief engineer of the 
electric railway since its commencement in 1892, and manager during 
the last four years, we have had peculiar difficulties to contend with 
and to overcome. Montreal isa nilly city, with gradients on many 
of its streets of 10 per cent. The streets in some parts of the town 
are narrow, and in winter there is a fall of snow that averages about 
10 feet per annum. There could hardly have been selected a town on 
this Continent that was more difficult for the operation of an electric 


service. Since its commencement, however, it has been eminently 
successful. The cars run upthe street gradients without any difficalty, 
and in winter, by the use of snow sweepers and track scrapers, the 
lines are kept , 80 that there is but -little interruption of the 
service. 

The system that is installed there is that which is almost universal 
on this Continent, namely, the overhead trolley wire, such as can be 
seen to-day in Toronto. Much the same arguments as are frequently 
heard. in Kngland against the introduction of the overhead trolley 
were employed in Montreal. We were told that it would be un- 
sightly and dangerous; that people would be killed by the wire 
falling upon them, and that the streets would be disfigured by the 
necessary construction work. After the work was comple’ed, how. 
ever, and the cars in operation, these objections were unheard, and I 
doubt if there is a single person in Montreal to-day who would be 
willing to be without the overhead electric wire. That there are 
objections from an wsthetic point of view tothe overhead wire cannot 
be denied, but the benefits tnat are conferred upon a community by a 
good electric system far outweigh any objections on account of 
appearances. 

In the very large use that has been made of electric motors on this 
Continent during the past six or seven years, an’immense amount of 
experience and knowledge has been gained. With so many thousand 
motor cars at work, it can be readily understood that many thousands 
of brains have been busily engaged endeavouring to overcome defects 
and weaknesses as fast as they disclose themselves. The condition of 
a street railway motor to-day is now far superior to what it was six 
years ago; troubles that were then almost insurmountable, and that 
were heart-breaking to a railway manager, are now reduced to a 
minimum, and cause scarcely aoy disturbance. This, of course, is 
reflected in the working expenses of the line, and the cost of main- 
taining cara and motors in good working order is now reduced 80 as 
to be of small account in the total of the operating charges. It is, 
however, as I said before, in the power-house that the chief intel- 
ligence of control should be applied. In Montreal our power-houss 
consists at present of six 80U H.P., cross-compound, slow speed, 
condensing, Corlissengines. These engines have fly-wheels 22 feet 
in diameter, with 50-inco face, and are belted directly to the 
generators. Three of the engines drive generators of the bipolar 
‘Edison type, four generators for each engine, and each generator of 
200 kilowatts capacity. The three remaining engines drive, each 
of them, a pair of 300-kilowatt multipolar generators built by the 
Canadian Electric Company. The engines themselves were 
constructed by Laurie Bros., of Montreal, Steam at 125 lbs. working 
pressure is supplied to these engines from 16 Lancashire boilers, 
made by Daniel Adamson & Co., of Dukinfield, near Manchester, 
England. Green’s economisers are erected in the boiler-house for the 
purpose of heating the feed-water by the waste gases on the way to 
the chimney; water is obtained from the Lachine Canal for con- 
densing purposes at a nominal price, and the coal consumed is in 
summer bituminous dross from the Cape Breton Mines, such as can 
be readily burnt under the boilers of the above-mentioned flat. 
Every care was taken to cover over the boilers with asbestos and 
brick, and to cover all steam piping with asbestos so as to retain the 
heat. It will be noticed, however, from the fact that the plant is 
belt-driven that it is not of the latest and most approved type. 
When this power-house was erected, direct connected generators had 
hardly come into use; and though we have now in Montreal con- 
structed and are about to operate a very large direct connected 
generator of 1,500 kilowatts capacity, we could not at the time of 
our first construction introduce such a machine. Though this 
Montreal plant is, as I say, not of the very latest design, still the 
results of ite working has been eminently satisfactory. The cost of 
propelling a car one mile in summer, when we get the fuel at the 
lowest rate, though not quite so low as that that I have stated for 
the Brooklyn Heights Railway, is still less than 1 cent per car 
mile. In Montreal, owing to the steepness of the street gradients, 
the quantity of power used per car mile is large, being a little over 
2 kilowatts. In Brooklyn, I have no doubt that the power used 
per car mile is less than this, the streets being more level there 
than in Montreal, just as the power used per car mile in 
Toronto is only about 14 kilowatts per car mile. It will be seen, 
however, that a power-house which 1s capable of producing power 
at a cost of about 4d. or jd. per kilowatt-hour is a house that 
is doing remarkably good work. Of course, such results as these can 
only be obtained when work is done on a fairly large scale. In 
Montreal we have a system of 75 miles of track, and operate from 
170 to 200 motor cars per diem; these cars ran about 7,000,000 car 
miles per annum, and carry in round numbers 30,000,000 of pas- 
sengers. The speed at which they travel through the streets is 
74 miles an hour, and the service is kept up, according to the require- 
ments of the town, from 5 a.m. until 2 o’clock the next morning. 
have taken particular pains to keep a very exact record of the work- 
ing of the power house, and without overloading this paper with 
cumbrous statistics, I may give a few which are the average of some 
three years’ operations of the power house, and that may be of 
general interest :— 

Coal consumed per car mile ... Ibe. 

» tonmile ... one 
» @lectrical horse-power ... 2°75 Ibs. 

Power ,, » motorcarmile .., 2,000 watt-hours. 

= » tonmile ... 293 ” 

Resistance to haulage per ton (draw-bar pull) 147 lbs. 

It will be readily understood that the power consumed per car 
mile depends entirely upon the nature of the town in which the 
system is operated. In a hilly town, such as Montreal, the power 
will be 2 kilowatt-hours, or over that, per car mile; in such a city 8 
Toronto, it is not more than about 14 kilowatt-hours, and in a level 
city I could believe that it would not be more than 1 kilowatt-hour 
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car mile. When less power is used, the cost per car mile will be 
proportionately reduced. The cost of the power, however, is some- 
thing that depends entirely upon the power house, and where there 
is a large output of power, this cost should not differ much per kilo- 
watt in one power house from another; the quantity of coal consumed 
kilowatt can be brought down to a minimum by the adoption of 
the best appliances known to the mechanical engineers. The ques- 
tion of producing electricity, after all, resolves itself into the simple 
uestion of turning a wheel, and the engines which can most cheaply 
} this work are those which will be most economical for use in the 
power house. England has excelled in the construction of engines 
of the marine type, and such engines of the triple expanion or quad- 


ruple expansion type could be readily applied in power houses for. 


electrical work, We, in Montreal, did not care to adopt triple 
expansion engines on account of the high boiler pressure that they 
and the quadruple-engines require, as men in this country were not 
accustomed to deal with such construction. But in England, where 


builders of marine engices are in the habit of using such expansions, ° 


the aloption of this type should not be difficult. I have been told 
that the great engines of the ss. Lucania do their work with a con- 
sumption of only 14 1b. per H.P. hour. Such an engine as this, 
applied to the working of an electric railway, would show an 
enormous saving, as compared with even the best that we now have. 

It may be interesting to mechanical engineers to know the 
observed difference between ruuning of engines condensing and non- 
condensing. Fora fortnight in the spring of every year, the water 
is run off the Lachine Canal for the purpose of cleaning it, and 
during that time water for condensing purposes cannot be obtained— 
we therefore have to run the engines non-condensing. The amount 
of fuel consumed during that period is exactly 41 per cent. greater 
than when running condensing, being 3°67 as compared with 2°60 lbs, 
. electrical horse-power. This fact shows how very important it is 

for economical working that engines should be condensing. The 

Green economisers used in the power house have the effect of bring- 
ing up the temperature of the feed water to 250°; that is to say, 
what would otherwise be cold water is introduced in the boiler at a 
steam pressure of 15 Ibs. ; and this raising of the temperature, it must 
be remembered, is obtained from the waste gases after they have left 
the furnaces, and is not produced by using live steam as is the case 
with some heating appliances. 

T have dwelt to this extent upon the power house of a system, 
feeling and knowing that it is the central point to which the best 
attention should be devoted if economy is e: in operation. 
Of course, unremitting attention must also be devoted to the other 
electrical appliances in order that everything may move satisfactorily, 
buat without a good power house neither eatisfaction nor cheap work- 
ing can be obtained. 

So much attention of late has been devoted to the car motors, that 
these have now reached a condition almost of perfection. In Mont- 
teal I have had experience of various types, the Westinghouse No. 3 
and No. 12, the General Electric 300, 1,000, and 1,200, the Walker, 
besides the old Edison and Thomson-Houston W.P. 50; the two 
latter are now, one may say, obsolete, but from the former most satis- 
factory working is obtained; the type appears now to be almost per- 
fect, and all that is required is careful and conscientious construction 
in their manufacture. It has been said of railway motors, and truly 
said, that the maker of them is more a matter of conscience than of 

It goes without ssying that no matter how good the motors are, the 
track must be thoroughly well constructed to have good results. In 
Montreal and in Toronto the plan was adopted—the first of any 
places on the American Continent to adopt it—of laying the rails 
upon a concrete base, with the rods to keep them to gauge, without 
the use of wooden sleepers, and the result obtained from this has 
been very satisfactory. In the severe and rapid changes of climate 
that have to be met in this country, it is necessary to have a track 
that is thoroughly impervious to moisture, and this condition is 
obtained by laying the rails on concrete. 

In concluding this paper, I cannot do better than say that the pro- 
phecies that were made by the prophets of evil at the time when the 
constructing of this line was commenced, have remained unfulfilled. 
There has been absolutely not one case of injury to passengers from 
the overhead wire, the danger of which was so much dwelt upon. 
The horses of the town have not been terrified so as to cause frequent 
and unavoidable accidents; the snow of winter has not stopped the 
cars, and the expense of keeping the streets clear has not been such 
as to ruin the company. The use of the cars by the general public 
has gone on increasing, until the numbers carried last year are nearly 
three times those of the first year of operation ; and even the enemies 
of the system ‘have been forced to confess that scarcely anything has 
conferred @ greater benefit on the community than the electric system 
of street railway. 


TESTS ON THE TRIPLE EXPANSION ENGINE AT 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 
By H. Peasopy, 
Professor of Marine Engineering and Naval Architecture, 
(Section G.) 
Tar experimental engine is a horizontal three-crank triple expan- 
sion engine, built by the E. P. Atlis Company, of Milwaukee. 
The diameter of the high pressure cylinder is 9 inches, that of the 
intermediate cylinder is 16, and that of the low pressure cylinder is 
2% inches, All these pistons have a stroke cf 30 inches. The high 
Pressure and intermediate cylinders have Corliss valves of the 
ordinary type, moved by eccentrics with a small angular advance. 
The valves for the low pressure cylinder are moved by two eccentrics, 
each working its own wrist plate; one of the eccentrics has a small 
adgular alyance, and works the exhaust valves, which as usual have a 


small lap; the other eccentric has a large negative angular advance, 
and controls the admission valves, which are set with §-inch clear- 
ance. This separation of the admission and exbaust valve gear allows 
the cut-off to be prolonged to about 4-stroke, without changing the 
action of the exhaust valves. 

A single powerful ball governor is given control of the cut-off 
valves for all three cylinders; but auy set of valves may be dis- 
connected from the governor, and then the cut-off by thore valves 
may be raised by hand while the engine is running. It is the practice 
in the laboratory to allow the governor to retain control of the high 
pressure admission valves only, those for the other cylinders being 
adjusted for each test by hand. This arrangement throws‘a very light 
duty on the governor, so that with the aid of a heavy: fly-wheel it 
regulates the engine very closely, and successive indicator diagrams 
from the several cylinders are very nearly identical. 

Intermediate receivers, each several times as large as the cylinders 
connected to it, are placed between the high and intermediate and 
between the intermediate and low pressure cylinders. In each re- 
ceiver there is placed an efficient reheater, made of copper tubing. 

The several cylinders are provided with steam jackets on the heads 
and the bands. A proper system of pipes and valves allows steam to 
be supplied to or excluded from any steam jacket or either receiver 
reheater. The condensed water from the jackets of avy cylinder, or 
from either reheater, is collected in a closed receptacle and measured 
by displacement, five such receptacles being provided. 

The steam piping is arranged so that boiler steam may be supplied 
to avy cylinder independently, and the exhaust pipes from the several 
cylinders are so connected that various combinations of compounding 
can be made. For example, steam may be exhausted from the middle 
cylinder into both receivers, and may then pass into both the small 
and the large cylinders, which then act as low pressure cylinders, 
The exhaust steam in any case is finally condensed in a surface con- 
deneer, and is collected and weighed in two tanks on scales. 

Tests on this engine are made as a part of the regular class work 
in the steam engineering laboratory, all observations and calculations 
being made by the students. But the work is all under the careful 
supervision of competent instructors, who also calculate all the 
results to give a standard with which the students’ calculations are 
compared. Itis our experiznce that this method gives at once the 
best instruction to the students and very reliable results, which have 
been published from time to time for the information of engineers. 
The paper, of which this is an abstract, gives a résumé of all the 
tests that have thus far been made. 

The standard time for an engine test is one hour, which has been 
fcund to be abundant, provided the engine has been running a 
sufficient time under constant condition when the test is begun. 
When steam is supplied to the jackets of the cylinders during the 
test, 15 or 20 minutes’ preliminary runving is enough; but when 
steam is not admitted to the cylinders, one hour is required, it being 
the habit to start the engine when cold by first warming all the 
cylinders by aid of the steam jackets. 

Tests have been made on the engine running as a triple expansion 
engine, and also running compound, using sometimes the small 
cylinder and the large cylinder, and sometimes the intermediate and 
the large cylinders. The several combinations have been tested, both 
with and without steam in the jackets. The best results have been 
attained when the engine is run triple expanding, with steam supplied 
to the jackets on the heads and the barrels of all three cylinders. 
With a boiler presure of 150 lbs., and with cut-off at one-third stroke 
for the high pressure cylinder, the engine develops 150 horse-power 
at 90 revolutions per minute, and uses 137 lbs. of steam per horse- 
power per hour, or 233 B.T.U. per horse-power per minute. 

When no steam is supplied to the jackets of any of the cylinders, 
the engine runs 270 B.T.U. per horse-power per minute, so that the 
ratio of the heat consumption with and without steam in the 


jackets is 
233: 270 = 1 : 116. 


When steam is supplied to the jackets on the heads of the 
cylinders, but not to those on the barrels, the heat consumption is 
262 B.T.U. per horse-power per minute, giving a ratio of 

233 : 262 = 1: 1°12, 
which shows an appreciable but not a large effect from using steam 
in the jackets on the heads of the cylinders. 

It is to be remarked that this engine, under its most favourable 
conditions, shows a very good efficiency, i.¢.,0183. This is 0°736 of 
the efficiency of Carnot’s cycle for the same range of temperatures, 
and is 0813 of that of a non-conducting engine having the same 
range of pressure. 


ON THE USE OF THE INTERFEROMETER IN THE 
STUDY OF ELECTRIC WAVES. 
By G. F. Hott, University of Chicigo. 
(Section A.) 

An interferometer for electric waves, constructed after Michelson’s 
form, was used to analyse electric radiation. A Branly receiver (small 
nails in oil) and different forms of Righi's vibrators were used. The 
following conclusions were arrived at :— ’ 

1, The interferenca curve depends on both vibrator and receiver, 
and the influence of each of these varies. 

2. The logarithmic decrement of the receiver is of the same order 
of magnitude as that of the vibrator. 

3. The chief component of the radiation and the period of the 
receiver may be determined by a number of interference curves. 

4. The receiver could be used to analyse the radiation, where the 
oscillations are but slightly damped. 

5. The error in determining the wave-length and the index of 
refraction need not exceed 1 per cent. 
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ON THE DETERMINATION OF THE STATE OF IONISATION - 
IN DILUTE AQUEOUS SOLUTIONS CONTAINING TWO 
ELECTROLYTES. 


By Professor J. G. MacGrecor, D.Sc., Dalhousie College, 
Halifax, N.S. 
: (Section A.) 
Tux object of this communication is to draw attention to the possibility 
of determining, in some cases, what, according to the dissociation 
conception of electrolytic conduction, the coefficients of ionisation - 
must be in the case of two electrolytes present in the same solution, 
the electrolytes either having, or not having, one ion in common; but - 
being such as undergo no chemical action other than double decom- | 


tion. 
= the two electrotytes (1 and 2) have one ion in common, they 
are the only electrolytes. present in the solution. For determining 
the ionisation coefficients (a;, a2) we have then the following equa- - 
tions* :—(a) a /V = where V;, V2 are the regional dilutions 
of 1 and 2,7.c., the quotients of the volumes of the regions of the 
solution which may be imagined to be occupied by 1 and 2 — 
tively, by the numbers N; and N, of gramme-equivalents of these 
electrolytes present, the equation being obtained from the conditions 
of kinetic equilibrium; (2) N, Vi + Nz Vz = 2, obtained from the 
equality of the volume (v) of the solution to the sum of the volumes 
of the regions referred to; (c) a, /Vi = fi (Vi) and a2/V2 = (V2), - 
the functions f and /, being determined by means of measurements 
of the conductivity of simple solutions, the concentrations of ions in - 
the regions occupied by the respective electrolytes being assumed to 
be the same-as they would be in simple solutions of the same dilu- . 
tion. A mode of solving these equations by a graphical process is . 
described inp the papers cited above. 

That the values of the ionisation coefficients obtained by solving 
these equations are those which the dissociation theory demands is 
borne out by the fact that, in the case of solutions containing NaCl 
and KCl (see papers cited above) or NaCl and HCl,j; when these - 
values are substituted in the expression of the dissociation theory for 
the conductivity of a complex solution, the calculated values agree 
with those observed within a fraction of 1 per cent. 

The following results of the observations made on the above solu- . 
tions, with respect to the relation of the ionisation in such solutions 
to the concentration, may be stated:—(1) In the case of dilute 
solutions (containing no more than about 0°5 grm.-equiv. per litre of 
either electrolyte), the rate at which the common concentration of 
ions increases with the concentration of either electrolyte is prac- 
tically constant; (2) for solutions of greater concentration, this rate 
diminishes as the concentration of the solution with respect to either 
electrolyte increases. 

When the electrolytes, 1 and 2, added to water in forming the 
solution, have no common ion, other two, 3 and 4, are formed by 
double decomposition, and there are thus four present in the solution. 
For determining the ionisation coefficients, we have then the 
following equations} : —(a) a, /Vi = = a3/V3 = and 
Ni Vi ‘Ny Vo = Ny Vs “Ny Vu, obtained from the conditions of equi- . 
librium; (b) N, Vi + Ny Vo + Ns Vs + Na V4 = v, from the volume , 
relation; (c) @/Vi = fi (Vi), @2/Ve2 = fo (V2), from the relation 
of concentration of ions to dilution, the V’s having the same signifi- 
cation as above; and (a) from the conservation of mass, 7; and 7 
being the numbers of grm.-equivalents of 1 and 2 added to water in 
forming the solution, = N; + Ns, = No + Ny, Ns = Ny. The 
solution of these equations, even by the aid of a graphical process, 
seems to require more accurate values of the conductivity of 
simple solutions than we possess. But with the measurements 
available, we may readily prepare a solution having any. desired 
concentrations of ions, and therefore having one of the electrolytes 
aeaga with any desired degree of ionisation. For this purpose 

w curves for simple solutions of 1, 2, 3, 4, giving the relation of 
concentration of ions to dilution. Read off from these curves the 
dilutions, Vi, Vo, &c., of simple solutions of 1, 2, 3, 4, respectively, 
having the desired common value of the concentration of ions. If 
simple solutions of these dilutions are mixed in proper proportions 
as to volume, there will be no change of ionisation on mixing. To 


find the proper proportions, select any arbitrary value, 1, of the © 


volume of 4 which is to be mixed with the others. It will contain 
Ny = 4% /V, grm.-equivalents of 4. From equations (d) above we 
must have N; = Ny. Hence the volume of 3 to be mixed with the 
others will be vs = V;7;/V,. Next select arbitrarily any value of 
v). Then from the second of equations (a) we have 1), = v3 14/02 = 
V; v2/V4 %. The volumes of the simple solutions of dilutions 
Vi, Va, Vs, V4, Which must be mixed, in order to form a complex 
solution having the desired concentration of ions are thus known. 
The solution may therefore be prepared. Moreover, as the concen- 
trations of the simple solutions and the volumes of them which are 
mixed are known, the numbers of grm.-equivalents of the four elec- 
trolytes pregent may be determined. And as the common concentra- 
tion of ions and the dilutions are known, the ionisation coefficients 
may be determined. The conductivity of the solution may therefore 
be calculated. 

That the values of the ionisation coefficients obtained in this way 
are those demanded by the dissociation theory, is borne out in this 
case also by the agreement between the observed values of the con- 
ductivity of solutions of the kind under consideration, and the values 
calculated by the aid of these coefficients. Mr. E. H. Archibald, 
working in my laboratory, has recently both observed (by Kohlrausch’s 
method) and calculated the conductivities of solutions containing 
NaCl and K.SO,, and therefore also KCl and Na.SO;. I am in- 


® Trans. N.S. Inst. Sei. 9,101; Phil Mag. [5], 41, 276 (1896). 
a oo Trans. N.S. Inst. Sci, 9, 120; Phil. Mag. [5], 41, 510 
+ Trans, Roy. Soc. Can. [2], 2, Sec. IIL. 65 (1896). 


debted to him for the following statement of his results so far as he 
has gone :— 


Solu ion, 1 litre of which contains Conductivity 
wac!’ | 4K,80,| KCI | {ration Calon. | Ditter 
-grm.-.| grm.- grm.- | grm.- | Observed lated 
equiv. | equiv. | equiy. | equiv. per cent. 
| 
| -1537 | 1851 4541 | 5,217 5,210 | -01 
1158 | 0971 | -1091 | 1091 | ‘2878 3,311 3,802 —03 
1087 | ‘0927 | 1035 | 1085 | ‘2744 3,160 | 3,148 
“03683 | 03241 | 03549 | -03550 | 1,197 | 1,192 -05 
| 02710 | 2087 | 02988 | 0887 | 1047 1,051 +04 


These results go to show that the ionisation coefficients of the elec. 
trolytes in the above solutions have been fairly accurately determined. 
They are interesting in themselves also as showing that the dissocia- 
tion theory enables us to calculate the conductivity of a solution con- 
taining two electrolytes with no common ion. 


NEW PATENTS. 


Compiled expressly for this journal by W. P. THompson & Co., 
Electrical Patent Agents, 322, High Holborn, London, W.C., to whom 
all inquiries should be 


19,403. “ Imp:ovements in electric traction.” E. Wricut. Dated 
August 23rd. 

19,424, “ Blectrical glow light.” W. Dated August 23rd. 

19,431. “Improvements in or relating to: electric lamps.” 
F.G. W. J. Apams. Dated August23rd. (Complete.) 

19,445. “Improvements relating to the distribution of electrical | 
energy by means of polyphase currents and to induction coils or 


transformers therefor.” H. H. Grassi and D. Civita, 


Italy.) Dated August 23rd. 

19,469. “A steamer or vessel to be propelled either by steam or 
electricity to travel upon either land or water.” @G. CaRTMELt. 
Dated August 24th. 

‘19,506. “Improvements in arc electric lamps.” D. Loca and 
A. Datzret. Dated August 24th. 

19,518. “Improvements in electric arc lamps.” T. SPENCER. 
Dated August 24th. (Complete.) 

19,580. improved incandescent electric lamp.” F. 
Reprorn. (E. Terastréim, France.) Dated August 24th. 

19,567. “ Improvements in or relating to converter chambers and 
their connections, and to fuse and switch apparatus for use there- 
with.” G. W. Partraipas. Dated August 24th. 

19,572. “Improvements in electricity meters.” G. Hooxnam. 
Dated August 25th. 

19,573. ‘Improvements in apparatus employed in connection 
with electric tramcars.” A. SowpsENn. Dated August 25th. 

19,684. “Improvements in and connected with the armatures 
of electric bells and other like apparatus.” W. R. C. BaRRrnaton. 
Dated August 26th. 

19,696. ‘Improvements in electrical ploughs.” Epwakrps. 
(T. Gansel, Germany.) Dated August 26th. (Complete.) . 

19,707. ‘Improvements in supports for armature shafts.” W. R. 
Tuompson. Dated August 26th. 

19,713. “Improved magnetic apparatus for counteracting longi- 
tudinal thrust in rotary shafts and the like.” A.SmnaEL. Dated 
August 26th. 

19,714. “Improvements in and connected with electric traction.” 
E. Bepr. Dated August 26th. 

19,719. “Improvements in methods of and means for electrical 
conversion and distribution.” B. G. Lammn. (Date applied for 
under Section 103 of Patents, &c., Act, 1883, January 28th, 1897, 
being date of application in the United States.) Dated August 28th. 

19,730. “Improvements in paper and air insulated cables, wires, 
or conductors used for conveying or conducting clectricity.” W. 
Dated August 27th. 

19,732. “Improved method whereby to facilitate the coupling of 
wires for conveying an electrical current on railway trains.” G. R. 
Dated August 27th. 

19,745. “Improved electro-magnetic _ picki mechanism for 
looms.” W. FarrweatHer. (F. E. Klein, rmany.) Dated 
August 27th. (Complete.) 

19,755. “Improvements in the curving or bending of pipes or 
conduits made of paper, or like material used for carrying electric 
wires and which are enclosed in a metallic sheathing.” 4H. D. 
Firzpatrick. (G. Brandt, Germany.) Dated August 27th. (Completc.) 

19,768. “Improvements in or connected with the mouthpieces of 
telephones, speaking tubes, or the like.” J. E. Homes. Dated 
August 27th. 

19,797. ‘Improvements in electric arc lamps.” W. J. Davy and 
G. THomas-Davigs. Dated August 27th. 

19,797. “Method and apparatus for the electrical treatment of 
fibrous materials.” G.H. Pomp. Dated August 27th. (Complete. 

19,808. “An improvement in electric switches for stage use.” 
W. H. Warresipes. Dated August 28th. 

19,846. “ Improvements relating to the manufacture of plates for 
electric accumulators.” L.. Guenzow. Dated August 28th. 
(Complete.) 
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